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Abstract
Background: Lesbian, gay, and bisexual (LGB) adults, 50 and older, are likely to have
experienced mistreatment and discrimination, contributing to poor physical and mental
health and risky behaviors, such as alcohol misuse. Few studies have examined the
relationships between perceived health, psychological distress, functional impairment,
and alcohol use of older LGB adults and heterosexuals.
Specific Aims: The specific aims were: (1) to determine if perceived overall health status
is associated with psychological distress and functional impairment in sexual minority
older adults compared to heterosexual older adults, and (2) to determine if sexual
minority status moderates the relationship between psychological distress and alcohol
misuse.
Methods: This study is a secondary analysis of a retrospective cross-sectional design
using data from the 2017-2018 National Survey on Drug Use and Health (NSDUH).
Health outcomes among LGB older adults (n=462) 50 years or older were compared with
heterosexual (n=16,856) peers using univariate analyses and logistic regressions.
Interaction terms evaluated the influence of sexual orientation on psychological distress
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and alcohol consumption. Outcomes included perceived overall health, functional
impairment, psychological distress, and alcohol misuse.
Results: There was no statistical difference in perceived health status between older LGB
adults and older heterosexual adults. After adjusting for confounders, the findings support
that older LGB adults are more likely to experience functional impairment than their
heterosexual cohorts (B = -.125, SE = .038, p = .001, 95% CI [-.200, -.050]). The study
did not show that older LGB adults had worse health status and psychological distress
compared to older heterosexual adults. Older heterosexual adults were less likely to
consume alcohol than older LGB adults. Sexual orientation did not moderate the
relationship between psychological distress and the different alcohol use patterns.
Conclusion: Future research should examine the underlying causes of impaired health in
the older LGB population and utilize those findings to conduct research to prevent and
minimize psychological distress and functional impairment. Older LGB adults should be
screened for functional impairment and mental health issues, including alcohol so that
appropriate referrals and/or treatments can be initiated.
Keywords: sexual minority, LGB, older adults, psychological distress, functional
impairment, perceived health status, alcohol
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Summary of Study
On August 13, 2020, the doctoral student defended her research proposal, which
was approved and accepted by the dissertation committee. Subsequently, the doctoral
student submitted an IRB application to the UTHealth Committee for the Protection of
Human Subjects. The study protocol qualified for exempt status because it did not
include human subjects or identify data from participants. De-identified data came from a
publicly available national dataset, known as the National Survey of Drug Use and Health
(NSDUH). The study received an IRB exempt letter, and a waiver of consent was granted
on September 7, 2020.
Initially, the study focused on older adults 65 years of age and older, but the
original sample size was too small and inadequate, which led to insufficient power. There
was the concern of missing data which contributed to smaller sample size. To obtain an
adequate sample size, the dissertation committee considered and agreed to an extension
to include previous surveys of older adults ages 50 years and older.
The doctoral student – principal investigator for the study developed a codebook
to include variables of interest. The principal investigator obtained dataset consisting of
SPSS data and variable properties for the NSDUH 2017 to 2018. The principal
investigator created a second, revised 2017 and 2018 dataset, then combined both
datasets into one dataset for SPSS analyses. Next, the principal investigator filtered the
SPSS data to include older adults 50 years of age and greater and renamed the file
“NSUDH dissertation older adults only.” Thereafter, the principal investigator conducted
statistical analyses and consulted with UTHealth Cizik School of Nursing’s senior
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statistician several times throughout the study to correctly interpret and confirm analyses
of multiple linear regressions, binomial logistic regressions, and interaction terms.
Unforeseen circumstances stemming from the COVID-19 pandemic presented
limitations, and the doctoral student was required to be flexible scheduling committee
meetings. Direct access to a statistician and dissertation chair was also affected.
However, because there was no recruitment of human participants, human interaction
was minimized.
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Abstract

Background
The growing number of older adults in the United States, including those of
sexual minority status, is a significant health care challenge. Lesbian, gay, and bisexual
(LGB) older adults, ages 50 and older, are more likely to have experienced mistreatment,
violence, and discrimination due to living much of their lives before becoming more
culturally acceptable. These factors lead to poor physical and mental health, increased
disability, social isolation, and high-risk behaviors, such as alcohol abuse and other drug
misuse.
Older adults face elevated sensitivity to and impairment from the effects of
alcohol due to age-related changes in body composition. Changes in alcohol metabolism
may increase the risks of disease and physical hazards associated with drinking in older
age. At present, due to the gap in research of LGB older adults, not much is known about
the associations between psychological distress, functional impairment, and alcohol
misuse that exist in this vulnerable population.
The National Survey on Drug Use and Health (NSDUH) recently included
questions on sexual orientation and attraction, providing health information on sexual
minorities. More studies using nationally representative samples are necessary because
clinical data alone are often inadequate to understand the scope of the problem or to
inform preventive strategies for this growing subpopulation.
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Purpose
The overall objective is to examine and compare the perceived health status,
psychological distress, functional impairment, alcohol misuse of LGB older adults and
heterosexual peers in a national sample.
Specific Aims
Aim 1: To determine if perceived overall health status is associated with
psychological distress and functional impairment in sexual minority older adults
compared to heterosexual older adults. The hypothesis is that older adults with sexual
minority status who perceive they have worse overall health will have increased
psychological distress and functional impairment compared to heterosexual older adults.
Aim 2: To determine if sexual minority status in older adults moderates the
relationship between psychological distress and alcohol misuse. The hypothesis is sexual
minority status moderates the relationship between psychological distress and alcohol
misuse.
Approach
The proposed study will be a secondary analysis of a retrospective cross-sectional
design. Data from the nationally representative 2017-2018 NSDUH will be used to
compare health outcomes among LGB older adults (n=462) who were 50 years or older
and their heterosexual (n=16,855) peers using logistic and linear regressions. Outcomes
will include perceived overall health, functional impairment, psychological distress,
alcohol consumption, and binge drinking.
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Conclusion
Upon successful completion of the proposed research, the expected research
contribution will generate knowledge and provide up-to-date empirical evidence of the
ongoing health disparities of older adults who identify as the sexual minority.
Specific Aims
Lesbian, gay, bisexual, transgender, and queer (LGBTQ) individuals, collectively
known as a sexual and gender minority, face health challenges related to discrimination
and stigma, and they encounter violations of their fundamental civil and human rights
(Cahill, 2018). Research shows that discrimination against sexual minorities has been
associated with high rates of psychiatric disorders (Hatzenbuehler, McLaughlin et al.,
2010), psychological distress (Bauermeister et al., 2018; Putney et al., 2018), increased
health risk behaviors, such as substance abuse (Herek & Garnets, 2007; Ibañez et al.,
2005; Mereish et al., 2019), and self-directed harm and suicide attempts (Mereish et al.,
2019; Williams et al., 2018).
It has been estimated that by 2050, individuals who identify as the sexual minority
will account for one of every 13 individuals aged 65 years and older in the United States
(Lim & Bernstein, 2012). A significant health care challenge is the growing number of
older adults in the United States. This challenge is especially true for LGB adults aged 50
and older. They are more likely to have experienced mistreatment, violence, and
discrimination due to living much of their lives before the current culture of greater
acceptance and equal treatment (Yarns et al., 2016). Additionally, they are at a higher risk
of social isolation (McLaren, 2016; Zelle & Arms, 2015). A study by Fredriksen-Goldsen
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et al. (2013) found that 45% of older adults of sexual minority status felt functionally
limited due to physical, mental, or emotional problems and compared to heterosexual
older adults, a higher proportion of LGB older adults reported a disability. Consequently,
these factors lead to poor health, psychological distress, poor access to healthcare due to
lack of cultural competence and acceptance, and engagement in risky health behaviors,
such as alcohol misuse.
In general, older adults tend to have an increased sensitivity to alcohol, putting
them at higher risks for falls, vehicular motor accidents, and other unintentional injuries
that may result from drinking. Excessive drinking can exacerbate specific health
problems commonly found in older adults such as diabetes, hypertension, liver disease,
cognitive impairment, and mood disorders, development of alcohol use disorder, as well
as an increased risk of drug interactions from many prescriptions (National Institute of
Alcohol Abuse and Alcoholism, n.d.). Furthermore, it is imperative to understand the
physiological and socio-cultural context of why people, especially older adults who
identify as a sexual minority, may respond to alcohol differently. The Institute of
Medicine (2011) concluded that not enough health information exists for the sexual
minority population. In Healthy People 2020, individuals who identify as the sexual
minority status, for the first time, were recognized as a national health priority (U.S.
Department of Health and Human Services, 2012).
Currently, due to the gap in research of LGB older adults, little is known about
the health disparities that exist in this vulnerable population compared to heterosexual
older adults. It is also unknown if sexual orientation moderates the relationship between
psychological distress and alcohol use. The overall objective of this study is to examine
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the associations between psychological distress, functional impairment, alcohol use, and
perceived overall health in older adults of sexual minority status in a large nationally
representative sample. The Health Equity Promotion Model will be the conceptual
framework for this proposed study. To achieve the overall objective, the following two
aims will be pursued:
Aim 1: To determine if perceived overall health status is associated with
psychological distress and functional impairment in older adults of sexual minority status
compared to older adults who are heterosexual, after adjustment for potential
confounders. Based on preliminary data, the working hypothesis is that older adults with
sexual minority status who perceive they have worse overall health status will have
increased psychological distress and functional impairment compared to heterosexual
older adults.
Aim 2: To determine if sexual minority status in older adults moderates the
relationship between psychological distress and alcohol misuse. The working hypothesis
is that sexual minority status moderates the relationship between psychological distress
and alcohol use.
At the completion of the proposed research, the expected outcomes of these aims
are to generate knowledge and to provide empirical evidence of the ongoing health
disparities of older adults who identify as sexual minorities. Implications for clinical
nursing, research, and public health policy include identifying vulnerability and resiliency
factors that could impede or promote successful aging; and improving systems to
advocate for the improvement of healthcare for this overlooked and vulnerable
population.
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Research Strategy
Significance
According to the National Institute of Health [NIH] (2010), individuals from
marginalized populations in the United States are at an increased risk of poor health,
disability, and premature death. Individuals of sexual minority status, such as LGB,
constitute one such population and have received increased attention in recent years.
Initiatives, such as Healthy People 2020, identified LGB individuals in the U.S. as a
national health priority and an at-risk population (U.S. Department of Health and Human
Services, 2012). The IOM (2011) identified and recommended eliminating health
disparities for sexual and gender minority individuals. Limited evidence suggests LGB
people experience worse health outcomes compared with their heterosexual peers (Frost
et al., 2015; Lehavot & Simoni, 2011). Given the existing data from a nationally
representative sample and for this study, LGB older adults will be used.
A significant health care challenge is the growing number of older adults in the
United States, including those of sexual minority status. The number of individuals over
the age of 50 will double from 43 million in 2012 to almost 84 million by the year 2030
(U.S. Census Bureau, 2014). Of those, approximately 2.7 million adults aged 50 and
older, and 1.1 million aged 65 years and older self-identify as LGB (Burton et al., 2019).
However, estimates are likely to be underreported due to societal stigma and fear of
discrimination. While recent changes in public opinion suggest that social stigmatization
of homosexuality may be declining (Schwadel & Garneau, 2014), discrimination remains
a chronic stressor in the lives of LGB individuals (Burton et al., 2019; Caceres et al.,
2019). Because most health issues appear later in life, the burden of disease faced by
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older LGB individuals will be substantially worse if they are subjected to ageism and
sexual stigmatization when they access health care (Lim et al., 2014).
Additionally, older LGB adults are more likely to be single and less likely to have
children compared to heterosexual peers, and those who do have children are less likely
to receive care from their adult children (Institute of Medicine, 2011). Older LGB adults
are a vulnerable group who will face unique stressors as they continue to age.
Psychological distress is a marker of mental health that fluctuates in response to ongoing
external stressors. For example, limited research supports an inference that a lifetime of
victimization and discrimination of older adults of sexual minority status is associated
with poorer general health and an increase in disability and depression (FredriksenGoldsen et al., 2013).
Unfortunately, the data for measuring and monitoring the health of LGB
populations in the United States has been limited. In some research investigations, data
were gathered from nonrandom convenience samples of LGB people in clinical settings
(Hatzenbuehler et al., 2012) or LGB specific community organizations (FredriksenGoldsen et al., 2013). Population-based studies on LGB adults have been limited to
health surveys of small samples (Cochran & Mays, 2000; Drabble et al., 2005). One
study combined all LGB adults into a single category (Henning-Smith et al., 2015), while
other health surveys with sexual orientation data have been confined to individual states
(Dilley et al., 2010; Wallace et al., 2011; Wight et al., 2013) making it difficult to
generalize to the United States population. Although these studies have been instrumental
in providing crucial health information on LGB people, gaps continue to exist.
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Therefore, there is an urgent need, as set forth by the IOM (2011), to address the
lack of research of older adults with sexual minority status. Few studies have examined
the range of health outcomes among older LGB individuals, such as psychological
distress, functional impairment, and health risk behaviors, such as alcohol abuse
(Fredriksen-Goldsen, Simoni, et al., 2014; Gonzales & Henning-Smith, 2015).
For this study, LGB or sexual minority will be used to describe this population,
given that national health surveys have recently included questions on sexual identity and
sexual attraction. This study will use recently collected nationally representative data to
investigate health and health risk factors within the lesbian, gay, and bisexual (LGB)
older adult population in the United States. The study will focus on health outcomes and
health-related behaviors that represent the broad spectrum of health and well-being in the
LGB community. The objectives of this proposed study are to establish nationally
representative estimates of the physical and mental health status and health risk factors
for LGB older adults compared with heterosexual peers and to monitor progress toward
eliminating sexual orientation-based health disparities and avoidable differences in
health.
Conceptual Framework
The conceptual framework for this study is based on the Health Equity Promotion
Model (HEPM) conceptualized by Fredriksen-Goldsen, Simoni et al., (2014). The HEPM
is used to describe mental health disparities that negatively impact sexual minority
populations, especially those experienced by LGB older adults. Because of the challenges
and adversities historically faced by older adults who identify as sexual minorities, the
various ways they adapted may significantly affect their well-being. Additionally, older
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adults' self-identification extends to behavioral processes, such as the ongoing
management of the level of visibility as an LGBT person, which has been linked to
psychological well-being (Legate, Ryan, & Weinstein, 2012). Therefore, the HEPM
offers an integrative framework for understanding health disparities in LGB individuals
and examines the intersections of social positions, such as sexual identity and older age.
These social factors each carry distinctive context-specific factors that interact with one
another to create potential mechanisms of health risk and resilience (Bryan et al., 2017;
Fredriksen-Goldsen, Simoni et al., 2014).
The model incorporates the life-course perspective as a key component to
understanding how sexual and gender minority statuses may result in variations in life
events and transitions, as well as the consequences of such changes (Fredriksen-Goldsen
et al., 2016). These factors include how social positions (socioeconomic status, age,
race/ethnicity), individual (micro-aggressions, discrimination, victimization, abuse),
structural and environmental context (social exclusion, social stigma, institutional
heterosexism), intersect with health-promoting and adverse pathways (behavioral, social,
psychological, and biological processes) to influence the continuum of health outcomes
in LGBT communities (Fredriksen-Goldsen, 2014). The overall health outcomes
comprise both aspects of physical and psychological health related quality of life and
well-being (see Figure 1).
As a result, the application of the Health Equity Promotion Model will identify
the gaps and associations of increased risk for potential stress responses and health
outcomes, such as perceived overall health, psychological distress, functional
impairment, and alcohol misuse among LGB older adults. The model thus serves as a
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guide for considering the multiple levels and intersections of LGB older health, and the
model aims to stimulate future studies that addresses different factors influencing the
range of health outcomes for sexual minorities.

Figure 1.
Adaptation of Health Equity Promotion Model
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Scientific Premise for Aim #1
Aim 1: To determine if perceived overall health status is associated with psychological
distress and functional impairment in older adults of sexual minority status compared to
older adults who are heterosexual.
Psychological distress is defined as feelings of vulnerability, sadness, and fears of
problems that can be disabling, such as depression, anxiety, or social isolation
(Zimmermann, 2015). For example, older bisexuals experience more negative mental and
physical health outcomes when compared to both heterosexuals and other sexual
minorities (Fredriksen-Goldsen et al., 2017). In another instance, a longitudinal study
followed 312 gay men in the United States who were midlife and older for 28 years. The
study found that aging-related stress, persistent life-course sexual minority stress, and
increasing minority stress are positively associated with depressive symptoms (Wight et
al., 2016). Wardecker and team (2019) demonstrated that older bisexual adults might be
vulnerable to disparities in health and well-being, likely due to the accumulation of stress
and psychosocial disadvantages over a lifetime compared to heterosexuals. In a crosssectional study, Gonzales et al. (2016) examined the health and health risk factors of
sexual minority and heterosexual adults. They found that LGB adults were more likely to
report heavy alcohol consumption, impaired physical and mental health, and heavy
cigarette use.
According to the International Classification of Functioning, Disability, and
Health (ICF; World Health Organization, 2001; Stucki et al., 2017), functioning and
disability are described as the outcome of a complex, multidimensional interaction
between a person's health condition(s) and contextual environmental and personal factors.
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The positive aspects of these interactions are often referred to as functioning, whereas the
negative elements are referred to as a disability. Thus, functional impairment could be
defined as a disability arising from limitations on activity and mobility, leaving a
negative impact on a person's functioning. Earlier studies have reported increased
psychological distress, poor perceived health status, and functional impairment among
LGB persons. For example, Fredriksen-Goldsen et al. (2013) found that 45% of older
adults of sexual minority status felt functionally limited due to physical, mental, or
emotional problems. Compared to heterosexual older adults, a higher proportion of LGB
older adults reported a disability. (Fredriksen-Goldsen, Cook-Daniels, et al., 2014). A
similar study by Gonzales & Henning-Smith (2015) found that older men in same-sex
relationships exhibited higher odds of psychological distress. The study also showed that
older women in same-sex relationships experienced increased odds of poor to fair health,
requiring assistance with activities of daily living, functional limitations, and
psychological distress. Another study examined severe psychological distress, sex, and
falls among the elderly aged 65 years and older and found that older women with serious
psychological distress had the highest likelihood of falls as compared to men with serious
psychological distress (Tran & Phan, 2018).
Given the limited research in psychological distress, functional impairment, and
overall health among LGB older adults, the findings of the study will augment earlier
research in a nationally representative sample. Based on preliminary data, the working
hypothesis is that older adults with sexual minority status who perceive they have worse
health status will have increased psychological distress and functional impairment
compared to heterosexual older adults.
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Scientific Premise for Aim #2
Aim 2: To determine if sexual minority status of older adults moderates the relationship
between psychological distress and alcohol misuse.
First, heavy alcohol consumption is associated with significant morbidity,
mortality, and economic cost in the United States (Rehm et al., 2009, 2014).
Approximately one-sixth of U.S. adults engage in binge drinking (Kanny et al., 2013),
and nearly one-tenth of deaths are related to alcohol use (Stahre et al., 2014). Adults aged
65 and older are at a higher risk of alcohol-related deaths compared to other age groups
(Gonzales et al., 2014). Older adults often encounter elevated sensitivity to and
impairment from the effects of alcohol due to age-related changes in body composition
and alcohol metabolism (Ferreira & Weems, 2008), which may increase the risks of
disease and physical hazards associated with drinking in older age.
Though drinking tends to decline with age in the general population (Bryan et al.,
2017a), little is known about LGB older adults' drinking. One study sampled older LGB
adults and found gender-related differences in elevated rates of high-risk alcohol
consumption, on social experiences, and health (Bryan et al., 2017). It was discovered
that almost one-fifth (20.6%) of LGB older adults reported high-risk drinking. For men,
the findings of the study showed that higher income, current smoking, and day-to-day
discrimination were associated with a higher likelihood of high-risk drinking, suggesting
that alcohol may be linked with discrimination-related stress (Bryan et al., 2017).
Another study showed evidence that LGB older adults had a higher risk of poor mental
health and excessive drinking compared to heterosexuals (Fredriksen-Goldsen et al.,
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2013). It appears that individuals who are identified as sexual minority drink to cope with
stressors related to sexual minority status. However, research examining sexual minority
status as a moderator and its association between psychological distress and alcohol use
is limited. Based on preliminary data, the working hypothesis is sexual minority status
moderates the relationship between psychological distress and alcohol use.
Significance of the Expected Research Contribution
Upon successful completion of the proposed research, the expected research
contribution will be to generate knowledge and provide evidence of the ongoing health
disparities of older adults who identify as sexual minorities. Many of the health
disparities experienced by older LGB individuals are preventable, and if overlooked, will
contribute to a substantial increase in healthcare costs as LGB individuals age (IOM,
2011; U.S. Department of Health and Human Services, 2012). As a result, there are
opportunities to address the research gaps, potentially reducing overall health disparities
and improve health equality for all individuals. Therefore, this study will add to the
limited information on health and disability among older LGB adults.
The contributions from this study are expected to build upon the limited research
of older LGB adults, examining the relationships of health and health risk behaviors,
specifically, perceived overall health, psychological distress, functional impairment, and
excessive alcohol use. The positive impact of this research contribution will be to identify
factors that could interfere with the successful aging of older LGB adults and to close the
health disparities gap in this vulnerable and high-risk group.
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Innovation
Although the knowledge of health and disability among younger LGB adults is
rapidly evolving (IOM, 2011), there is a paucity of data and a widening research gap
among older sexual minorities (IOM, 2011). The status quo supports an inference that
stressors are associated with psychological distress, functional impairment, and high-risk
alcohol consumption in LGB adults. However, there is insufficient evidence of the health
disparities that significantly impact older LGB adults. Differences in health and disability
by sexual orientation have been found in a few previous studies, yet these studies were
without a heterosexual comparison group. In addition, there is limited evidence
examining sexual minority status as a moderator between psychological distress and
alcohol misuse. In that regard, the proposed research is innovative because it represents a
substantive departure from the status quo by examining the associations of the above
variables in a high-risk, vulnerable older sexual minority population with a comparison
group of a national representative sample.
This study adds to the limited knowledge of older LGB adults by comparison of
health and health risk factors between LGB older adults and heterosexual older adults in
the United States. Notably, this study sought to examine perceived health, psychological
distress, functional impairment of LGB older adults compared to heterosexual peers, as
well as explore sexual minority status as a moderator between psychological distress and
alcohol misuse.
Design
The proposed study will be a retrospective cross-sectional design using data from
the 2017 to 2018 National Survey on Drug Use and Health (NSDUH, 2019). This dataset
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is publicly available and sponsored by the Center for Mental Health Services of the
Substance Abuse and Mental Health Services Administration (SAMHSA). The most
recent and available public data were extracted from January 2017 to December 2017 and
January 2018 to December 2018.
Sample and Setting
The total sample size for the 2017-2018 NSDUH survey was 135,823 individuals.
The sample included all 50 states and the District of Columbia. The NSDUH collected
data from non-institutionalized civilians, aged 12 or older, and includes households,
college dorms, homeless in shelters, and civilians on military bases. The survey excluded
active military personnel, long-term hospital residents, incarcerated individuals, and
homeless individuals not residing in shelters.
For this proposed study, the inclusion sample criteria will be non-institutionalized
civilian adults aged 50 years or older, who identify as heterosexual, lesbian, gay, or
bisexual. Participants who responded, "don't know" or refused to answer were excluded.
In the 2018 survey, 8907 respondents were aged 50 years or older. Of those, 232
participants identified as lesbian, gay, or bisexual. In the 2017 survey, 8714 respondents
were aged 50 years or older. Of those, 230 participants identified as lesbian, gay, or
bisexual. Therefore, the sample size for 2017-2018 NSDUH of older LGB adults aged 50
years or older included 462 participants.
Procedure for Data Collection
Field interviewers for both 2017 and 2018 NSDUH surveys collected the data
using audio computer-assisted self-interviewing (ACASI). ACASI is designed to provide
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respondents with a confidential means to increase the level of honest reporting of illicit
drug use and other sensitive behaviors (NSDUH, 2019).
The study protocol will be approved by the Committee for the Protection of
Human Subjects at the UTHSC at Houston. De-identified data will be extracted from the
National Survey on Drug Use and Health (NSDUH), an annual cross-sectional study of
U.S. individuals ages 65 and older. Data were collected from January 2017 to December
2018. As this is secondary data analysis, informed consent will not be obtained. Data will
be stored in and managed via RedCap.
Measurements
The NSDUH survey defined older adults as 50 years of age or older. Sexual status
was defined as someone who identified themselves as heterosexual, lesbian, gay, or
bisexual. Perceived overall health status, functional impairment, psychological distress,
and alcohol consumption were the main outcomes that will be examined in the study.
Perceived overall health status was assessed by asking respondents to rate their general
health as "excellent," "very good," "good," "fair," or "poor."
Psychological distress was assessed by the Kessler Psychological Distress Scale
(K6). The K6 (Furukawa et al., 2003; Kessler et al., 2003) is a six-item instrument and
assesses how frequently a respondent experienced symptom of psychological distress
during the past 30 days and the past 12 months when he or she felt more depressed,
anxious, or emotionally distressed than in the past 30 days, respectively. The K6 scale is
a measure of non-specific psychological distress that is utilized as a screening tool for
serious mental illness in community-based samples (Cronbach's alpha was 0.83)
(Cornelius et al., 2013; Kessler et al., 2002). The K6 was validated in a two-stage clinical
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survey (N=1000), followed by face-to-face clinical interviews (N=153). Cronbach alpha
showed a sufficient alpha level based on Nunnally's criterion (1978). Internal
consistency of the K6 ranged from good to excellent (Cronbach's alpha 0.78 to 0.9)
Functional impairment was measured by the World Health Organization
Disability Assessment Schedule (WHODAS). The WHODAS, which is used to measure
functional impairment, consists of a series of 16 items that are used for assessing
disturbances in social adjustment and behavior. A reduced set of 8 WHODAS items are
included in the NSDUH with no documented psychometric properties.
Alcohol use and binge drinking questions were recoded variables that asked
participants whether they reportedly drank alcohol within the last 12 months, within the
last 30 days, and whether binge drinking occurred within the last 30 days. Binge drinking
was defined as drinking five or more drinks on the same occasion. Alcohol abuse and
dependence is a combination of abuse and dependence variables. Questions asked adult
respondents whether they thought they ever had a problem with their use of alcohol or
other drugs, or whether they ever had a problem with their mental health. Adults who
thought they had a problem with their alcohol or other drug use were asked whether they
considered themselves to be in recovery or to have recovered from the problem with their
alcohol or other drug use. Adults who thought they had a problem with their mental
health were asked whether they considered themselves to be in recovery or to have
recovered from the problem with their mental health (SAMHSA, 2019). The response
categories for alcohol abuse and dependence were dichotomous: 0 = "no"; 1 = "yes."
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Data Analysis Plan
The proposed research will use descriptive statistics to characterize the sample
and to estimate the prevalence of impaired physical, functional, and mental health, as
well as alcohol consumption. Descriptive statistics for the demographics and variables
and other covariates will include age, gender, race, education, income, and health
insurance. All continuous variables will be assessed for normal distribution. Univariable
analyses will be stratified by sexual status (sexual minority versus heterosexual).
An a priori sample size of 132 was determined using a t-test, multiple linear
regression, a fixed model with a single regression coefficient from G-Power 3.1.9.7
statistical software. The a priori alpha level was set at 0.05, a priori power at 0.95, and a
small effect size of 0.1. However, if power is set at 0.80, then an a priori sample size of
81 will be needed. Two-tailed significance level at p<0.05 will be used for most tests. All
analyses will utilize SPSS software. The study will assess the number of missing
responses and consider the effect on the total sample size and will consider imputation to
address missing responses. The principal investigator will consult with a senior
statistician to discuss data analysis.
Specific Aim 1: To compare perceived overall health status, psychological distress, and
functional impairment between sexual minority older adults and heterosexual peers, after
adjusting for potential confounders.
Chi-square tests will be computed to analyze differences in categorical variables
between sexual minority and heterosexual peers. T-tests for independent samples will be
used for comparisons with continuous variables. Next, multiple linear regression analyses
will examine the associations between perceived overall health, psychological distress,

23

and functional impairment for LGB older adults and heterosexual peers. All models will
be adjusted for potential confounding variables that were found to have a p < .10 in the
univariable analyses comparing sexual minority and heterosexual peers.
Specific Aim 2: To determine if sexual minority status in older adults moderates the
relationship between psychological distress and alcohol use.
Binomial logistic regression models will be used to examine if sexual minority
status moderates the association between psychological distress and alcohol use. The
interaction term will be used to investigate the influence of sexual orientation on the
relationship between psychological distress and alcohol use. All models will be adjusted
for confounding variables across sexual orientation samples. Results from logistic
regression models are presented as adjusted odds ratios (AOR) with 95% C.I.s.
Potential Limitations and Risks to Subjects
There are potential limitations to this proposed study. First, the data are based on
self-reporting. Consequently, the risk of recall bias and social desirability is possible due
to the sensitive nature of substance use and mental health issues. Underreporting and
overreporting may also take place. Next, the survey is cross-sectional, and therefore,
causal inferences and temporal relationships cannot be implied. Third, the target
population of the survey is defined as the civilian, non-institutionalized population of the
United States. The survey excluded subpopulations like active-duty military personnel
and institutionalized groups (e.g., individuals in hospitals, prisons, nursing homes, and
treatment centers). Thus, NSDUH may provide slightly inaccurate estimates of substance
use and mental health in the total population.
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Given that this is a secondary analysis, there is an increased likelihood of
encountering missing data. If data is missing, then a smaller sample size might be
obtained. The study may need to consider and extend to previous surveys in order to
obtain a sufficient sample size of older adults ages 50 years and older. Finally, unforeseen
circumstances stemming from the COVID-19 pandemic present another potential
limitation, and some flexibility in committee meeting schedules may be required. Having
direct access to a statistician and consultants may also be affected. However, since there
is no recruitment of human participants, human interaction will be minimized. Despite
these potential limitations, more studies using nationally representative samples are
necessary because clinical data alone are often inadequate to understand the scope of the
problem or to inform preventive strategies.
Human Subject Protection
The study protocol will be approved by the Committee for the Protection of
Human Subjects at the University of Texas Health Science Center at Houston
(UTHSCH). As this will be secondary data analysis, no informed consent will be
obtained. All data has been de-identified prior to public use. Individual participants will
only be identified by a code. All data will be stored on a password-protected flash drive
also to ensure data privacy. At the end of the study, all data will be destroyed, and any
papers containing data will be shredded.
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Background: Lesbian, gay, and bisexual (LGB) adults, 50 and older, are likely to have
experienced mistreatment and discrimination, contributing to poor physical and mental
health and risky behaviors, such as alcohol misuse. Few studies have examined the
relationships between perceived health, psychological distress, functional impairment,
and alcohol use of older LGB adults and heterosexuals.
Specific Aims: The specific aims were: (1) to determine if perceived overall health status
is associated with psychological distress and functional impairment in sexual minority
older adults compared to heterosexual older adults, and (2) to determine if sexual
minority status moderates the relationship between psychological distress and alcohol
misuse.
Methods: This study is a secondary analysis of a retrospective cross-sectional design
using data from the 2017-2018 National Survey on Drug Use and Health (NSDUH).
Health outcomes among LGB older adults (n=462) 50 years or older were compared with
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heterosexual (n=16,855) peers using univariate analyses and logistic regressions.
Interaction terms evaluated the influence of sexual orientation on psychological distress
and alcohol consumption. Outcomes included perceived overall health, functional
impairment, psychological distress, and alcohol misuse.
Results: There was no statistical difference in perceived health status between older LGB
adults and older heterosexual adults. After adjusting for confounders, the findings support
that older LGB adults are more likely to experience functional impairment than their
heterosexual cohorts (B = -.125, SE = .038, p = .001, 95% CI [-.200, -.050]). The study
did not show that older LGB adults had worse health status and psychological distress
compared to older heterosexual adults. Older heterosexual adults were less likely to
consume alcohol than older LGB adults. Sexual orientation did not moderate the
relationship between psychological distress and the different alcohol use patterns.
Conclusion: Future research should examine the underlying causes of impaired health in
the older LGB population and utilize those findings to conduct research to prevent and
minimize psychological distress and functional impairment. Older LGB adults should be
screened for functional impairment and mental health issues, including alcohol so that
appropriate referrals and/or treatments can be initiated.
Keywords: sexual minority, LGB, older adults, psychological distress, functional
impairment, perceived health status, alcohol
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Introduction
A significant health care challenge is the growing number of older adults in the
United States, including those of sexual minority status. Studies suggest that the number
of adults older than age 60 who self-identify as lesbian, gay, bisexual, and transgender
(LGBT) may range from 1.75 million to as high as four million (Choi & Meyer, 2016)
and are expected to double by 2030 (Zelle & Arms, 2015). Growing evidence suggests
that individuals who identify as sexual minorities experience poorer health and wellbeing than their heterosexual peers (Yarns et al., 2016; Zeeman et al., 2019). Studies
consistently report an increased prevalence of psychological problems among LGB
individuals, including psychological distress, depression, anxiety, and substance misuse
(Semlyen et al., 2016; Zeeman et al., 2019). LGB individuals show an increased
incidence of chronic conditions that may limit their daily activities compared to
heterosexuals, and they report their general health as worse (Institute of Medicine, 2011;
Meads et al., 2012).
Deficits and impairment in physical health have also been documented in the
sexual minority population. Because most health issues appear later in life, the burden of
disease faced by older LGB individuals will be substantially worse if they are subjected
to ageism and sexual stigmatization when they access health care (Lim et al., 2014). An
extensive report by the Institute of Medicine (2011) identified and recommended
eliminating health disparities for sexual and gender minority individuals. Healthy People
2030 identified LGB individuals in the United States as a national health priority and an
at-risk population, with a focused goal of increasing the number of nationally
representative, population-based surveys that collect data on LGB populations (Bobo et
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al., 2013; U.S. Department of Health and Human Services, 2020). Moreover, a lack of
funded research about LGBT health contributes to this population's ongoing health
inequities (Coulter et al., 2014).
Unfortunately, the data for measuring and monitoring LGB populations’ health in
the United States has been limited. Moreover, the sexual minority population's
marginalization and invisibility have led to a lack of investigation into sexual orientation
as a social determinant of health (Meads et al., 2012). Early research investigations
gathered data from nonrandom convenience samples of LGB people in clinical settings
(Hatzenbuehler et al., 2012) or LGB-specific community organizations (FredriksenGoldsen, Emlet, et al., 2013). Population-based studies on LGB adults have also been
limited to health surveys of small samples (Cochran & Mays, 2000; Drabble et al., 2005),
while other health surveys with sexual orientation data have been confined to individual
states (Dilley et al., 2010; Gruskin & Gordon, 2006; Wallace et al., 2011; Richard G.
Wight et al., 2013) making it difficult to generalize to the national population. Although
these studies have been instrumental in providing crucial health information on the LGB
population, gaps continue to exist.
There is little research on older adults who identify as sexual minorities. In the
older LGB adult population, age-related physical and mental health burdens may be
compounded by sexual orientation-related issues. However, underreporting is likely due
to societal stigma and fear of discrimination (Burton et al., 2020; Zelle & Arms, 2015).
As set forth by the IOM (2011), there is an urgent need to address the lack of research on
older adults with sexual minority status. Very few studies have examined the range of
health outcomes among older LGB individuals, such as psychological distress, functional
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impairment, and health risk behaviors, such as alcohol misuse (Fredriksen-Goldsen et al.,
2014; Gonzales et al., 2016; Gonzales & Henning-Smith, 2015).
The purpose of this secondary analysis was to examine the associations of
perceived overall health, functional impairment, and psychological distress in LGB older
adults and their heterosexual peers of US adult sample from 2017 to 2018. This study
also investigated whether sexual minority status in older adults moderates the relationship
between psychological distress and alcohol use.
The specific aims were: (1) to determine if perceived overall health status is
associated with psychological distress and functional impairment in sexual minority older
adults compared to heterosexual older adults. The hypothesis was that older adults with
sexual minority status who perceive they have worse overall health would have increased
psychological distress and functional impairment compared to heterosexual older adults;
and (2) to determine if sexual minority status in older adults moderates the relationship
between psychological distress and alcohol misuse. The hypothesis was that sexual
minority status moderates the relationship between psychological distress and alcohol
misuse. Ultimately, the long-term goal of this line of research is to monitor progress and
trends toward eliminating sexual orientation-based health disparities and avoidable
differences in health. The findings of this study will augment the limited research on
health disparities among older LGB adults.
Perceived Overall Health Status
Perceived overall health can be defined as a subjective state in which an
individual functions optimally without evident disease (CDC, 2018). Perceived overall
health status has been investigated in different and various health conditions in
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heterosexual adults. For instance, perceived overall health has been linked to the degree
of satisfaction among participants in rehabilitation studies (Bunketorp-Käll et al., 2017)
and has been associated with frailty in urban living older adults (Zhao et al., 2020). It can
also impact patient acceptance of spinal surgery of those with lumbar spinal stenosis
(Roszell et al., 2016), can be enhanced and improved by integrative medicine modalities,
such as yoga, massage, and Reiki services in cancer patients (Rosenbaum & Velde,
2016); and has been identified as a factor that may contribute to high-stress levels of
academic medical center employees (Clark et al., 2016).
Perceived overall health status has profound mental and physical health
implications. There is scant evidence examining perceived health status in older adults
who identify as a sexual minority. It is critical to investigate how the aging LGB adult
population may perceive their health status negatively and that perception’s effect on
their health conditions.
Psychological Distress
Psychological distress is defined as feelings of vulnerability, sadness, and fears of
problems that can be disabling, such as depression, anxiety, or social isolation
(Zimmerman, 2015). Psychological distress is a marker of mental health that fluctuates in
response to ongoing external stressors and is often assessed in studies investigating
physical and mental health outcomes (Chiu et al., 2018). In these studies, psychological
distress has been implicated as a risk factor for early death, depression, anxiety, and
substance use (Chiu et al., 2018). The growing body of evidence on LGB health and
psychological distress has primarily focused on the LGB individuals who are adolescents
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(Juster et al., 2016; Moody et al., 2020; Puckett et al., 2017) serving in the military
(Livingston et al., 2019), and racial-ethnic minorities (Santos & VanDaalen, 2018).
Psychological distress negatively impacts physical and mental health correlates.
Limited evidence suggests that LGB individuals experience worse health outcomes than
their heterosexual peers (Frost et al., 2015; Lehavot & Simoni, 2011). There are
comparatively little data on the impact of psychological distress and functional disability
in older adults. For instance, Tomata and colleagues (2018) investigated the impact of
psychological distress on incident functional disability in elderly individuals aged 65
years and older in a large cohort study in Japan. They observed a significantly higher risk
of functional disability in those who reported higher psychological distress scores.
Wight et al. (2016) followed 312 gay men in the United States who were midlife
and older for 28 years and found that aging-related stress, persistent life-course sexual
minority stress, and increasing minority stress were positively associated depressive
symptoms. Wardecker and team (2019) demonstrated that older bisexual adults might be
vulnerable to health and well-being disparities, likely due to the accumulation of stress
and psychosocial disadvantages over a lifetime compared to heterosexuals. In a crosssectional study, Gonzales et al. (2016) examined the health and health risk factors of
sexual minority and heterosexual adults. They found that LGB adults were more likely to
report heavy alcohol consumption, impaired physical and mental health, and heavy
cigarette use. Another study found that older bisexual individuals experience more
negative psychological and physical health outcomes when compared to both
heterosexuals and other sexual minorities (Fredriksen-Goldsen, Shiu, et al., 2017).
Therefore, worsening mental health is observed in the context of psychological distress.
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Functional Impairment
According to the International Classification of Functioning, Disability, and
Health (Stucki et al., 2017; World Health Organization, 2001), functioning and disability
are described as the outcome of a complex, multidimensional interaction between a
person’s health conditions, their contextual environmental, and personal factors. These
interactions’ positive aspects are often referred to as functioning, whereas their negative
elements are referred to as disabilities. Thus, functional impairment could be defined as a
disability arising from limitations on activity and mobility, leaving a negative impact on a
person’s functioning (World Health Organization, 2001). Limited research has reported
increased psychological distress, poor perceived health status, and functional impairment
among older LGB persons. For example, Fredriksen-Goldsen et al. (2013) found that
45% of older LGB adults felt functionally limited due to physical, mental, or emotional
problems.
Gonzales & Henning-Smith (2015) compared indicators of impaired health and
disability between older adults in same-sex cohabiting relationships and their peers in
opposite sex-cohabiting relationships from another national survey. The researchers
found that older men in same-sex relationships exhibited higher odds of psychological
distress compared to their peers in married opposite-sex relationships. The same study
revealed that older women in same-sex relationships experienced increased odds of poor
to fair health, requiring assistance with activities of daily living, functional limitations,
and psychological distress.
Fredriksen-Goldsen et al. (2013) examined older LGB adults exclusively and
found that lifetime victimization, financial barriers to health care, obesity, and limited
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physical activity independently and significantly accounted for poor general health,
disability, and depression among older LGB adults. Although the study did not have a
comparison group with heterosexual cohorts, the main findings support older LGB adults
reporting poor key health indicators. Tran and Phan (2018) examined severe
psychological distress, sex, and falls among the elderly aged 65 and older. They found
that older women with severe psychological distress had a higher likelihood of falls than
their male counterparts (Tran & Phan, 2018), but they did not examine sexual orientation
as a factor in these health outcomes.
Alcohol Use
Heavy alcohol consumption is associated with significant morbidity, mortality,
and economic cost in the United States (Rehm et al., 2009, 2014). Approximately onesixth of U.S. adults engage in binge drinking (Kanny et al., 2013), and nearly one-tenth of
deaths are related to alcohol use (Stahre et al., 2014). The evolving literature on the
“Baby Boom” cohort that reaches older adulthood suggests that they continue to use
alcohol at a higher rate than previous older generations (Barry & Blow, 2016). Studies
have shown that, compared with the general population, LGBT individuals are more
likely to use alcohol and drugs and continue heavy drinking into later life (Ostrow &
Stall, 2008; CDC, 2020). Gruskin and Gordon (2006) found that lesbian and gay men
may be at increased risk for morbidity and mortality due to alcohol and concurrent other
drug use, such as higher rates of cigarette use. Adults aged 65 and older are at a higher
risk of alcohol-related deaths compared to other age groups (Gonzales et al., 2014).
Older adults have different physiological responses to alcohol than their younger
counterparts. First, older adults often encounter elevated sensitivity to and impairment
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from alcohol effects due to age-related changes in body composition and alcohol
metabolism, increasing the risks of disease and physical hazards with drinking in older
age (Ferreira & Weems, 2008). As individuals age, liver enzymes that metabolize alcohol
and other drugs are less efficient, and the central nervous system becomes more sensitive
to medications (Barry & Blow, 2016). Many problems that are typically common in older
adults, such as chronic illness, decreases in lean body mass, and poor nutrition, may be
exacerbated by the ingestion of even small amounts of alcohol. These consequences of
aging may result in higher risks for falls, adverse reactions with medications, and
increased health problems (NIAAA, n.d.)
Although overall alcohol consumption typically declines with age (Bobo et al.,
2013), those who currently drink exhibited troublesome alcohol consumption levels and
problems (Chan et al., 2019), and that psychological distress can play a role in hazardous
drinking (van Gils et al., 2020). For example, Chan et al., (2019) found that among older
adults aged 50 years and older, who drank within the past five years, the three most
common alcohol-related problems were spending excessive time drinking or recovering
(49%), drinking more or longer than intended (35%), and driving while intoxicated
(35%). These common alcohol-related problems placed them at an elevated risk for
alcohol-related accidents and medical issues.
To date, there is limited research investigating older LGB adults and drinking.
Literature suggests gender and sexual orientation-related differences in alcohol use. For
instance, Bryan et al. (2017) sampled older LGB adults and discovered gender-related
differences in rates of high-risk alcohol consumption, social experiences, and health.
Researchers found that almost one-fifth (20.6%) of LGB older adults reported risky
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drinking. For gay men, higher income, current smoking, and day-to-day discrimination
were associated with a higher likelihood of risky drinking, whereas for women, greater
social support and current smoking were associated with a higher likelihood of risky
drinking (Bryan et al., 2017). There is some evidence that older LGB adults report a
higher risk of poor mental health and excessive drinking than heterosexual peers
(Fredriksen-Goldsen et al., 2013).
National Survey on Drug Use and Health & Sexual Minority
The National Survey on Drug Use and Health (NSDUH) is an annual nationwide
survey on the use of tobacco, alcohol, illicit drugs, and mental health issues in the United
States and sponsored by the Center for Behavioral Health Statistics and Quality,
Substance Abuse, and Mental Health Services Administration (SAMHSA, 2018). The
dataset is publicly available and sponsored by the Center for Mental Health Services of
the Substance Abuse and Mental Health Services Administration (SAMHSA). The
NSDUH began including questions on sexual identity and sexual attraction in 2015.
Therefore, this study used NSDUH data collected from 2017 to 2018 to investigate health
and health risk factors within the older LGB adult population in the United States.
Specifically, the study focused on perceived overall health, psychological distress,
functional impairment, and alcohol use patterns in older LGB and heterosexual adult
communities. The findings of this study will augment the limited research on health
disparities among older LGB adults.
Conceptual Framework
Conceptualized by Fredriksen-Goldsen et al. (2014), the Health Equity Promotion
Model (HEPM) was used in this study to describe mental health disparities that
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negatively impact sexual minority populations, especially those experienced by older
LGB adults. The model incorporates the life-course perspective as a critical component to
understanding how sexual and gender minority statuses may result in variations in life
events and transitions, as well as the consequences of such changes (Fredriksen-Goldsen
et al., 2016). These aspects include how social positions (socioeconomic status, age, race,
ethnicity), individual experiences (micro-aggressions, discrimination, victimization), and
structural and environmental context (social exclusion, social stigma, institutional
heterosexism) intersect with health-promoting and adverse pathways (behavioral, social,
psychological, and biological processes) to influence the continuum of health outcomes
in LGBT communities (Figure 1; Fredriksen-Goldsen, 2014).
Because of the challenges and adversities historically faced by older adults who
identify as sexual minorities, the various ways they adapted may significantly affect their
physical and psychological well-being. Limited research suggests that a lifetime of
victimization and discrimination experienced by older adults of sexual minority status is
associated with lower general health and increased disability and depression (FredriksenGoldsen et al., 2013). While recent changes in public opinion suggest that social
stigmatization of homosexuality may be declining (Schwadel & Garneau, 2014),
discrimination remains a chronic stressor in LGB individuals’ lives (Burton et al., 2020;
Caceres et al., 2020).
Additionally, older adults’ self-identification extends to behavioral processes
linked to psychological well-being, such as the ongoing management of the level of
visibility as an LGBT person (Legate et al., 2012). Previous studies have examined
perceived discrimination and sexual minority stress as a predictor of psychological
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distress and other depressive symptoms. For example, research shows that older bisexual
adults might be vulnerable to health disparities greater than that of heterosexual peers,
likely explained by an accumulation of stress and psychosocial disadvantages over a
lifetime (Wardecker et al., 2019). Other studies support that alcohol misuse may be
linked with discrimination-related stress in gay men (Bryan et al., 2017).
Older LGB adults face unique stressors as they continue to age. Considering the
multiple levels and intersections of older LGB health, the HEPM model aims to stimulate
future studies that address different factors influencing the range of health outcomes for
sexual minorities, including older LGB adults. Therefore, the HEPM offers an integrative
framework for understanding health disparities in LGB individuals and examines social
positions’ intersections, such as sexual identity and older age. These social factors each
carry distinctive context-specific aspects that interact with one another to create potential
health risk and resilience (Bryan et al., 2017; Fredriksen-Goldsen et al., 2014). As a
result, the application of HEPM will assist in identifying the gaps and associations of
increased risk for potential stress responses and health outcomes, such as perceived
overall health, psychological distress, functional impairment, and alcohol misuse among
older LGB adults.
Method
Design
This study employed a retrospective cross-sectional design using extracted data
from the 2017 to 2018 National Survey on Drug Use and Health (Substance Abuse and
Mental Health Services Administration, 2018, 2019).
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Sample and Setting
The total sample size for the 2017 to 2018 NSDUH survey of older adults aged 50
years or older was 17,621 individuals, and of those, 2.62% of participants identified as
lesbian, gay, or bisexual (LGB). The NSDUH collected data from non-institutionalized
civilians and included participants from households and college dorms, homeless shelters,
and civilians on military bases. The sample included individuals from all 50 states and
the District of Columbia. The survey excluded active military personnel, long-term
hospital residents, incarcerated individuals, and homeless individuals not residing in
shelters. For this study, the inclusion sample criteria investigated respondents who were
non-institutionalized civilian adults aged 50 years or older who identified themselves as
heterosexual, lesbian, gay, or bisexual. Respondents who answered “don't know” or
refused to answer were excluded.
Procedure for Data Collection
Field interviewers for both 2017 and 2018 NSDUH surveys collected the data
using audio computer-assisted self-interviewing (ACASI). ACASI was designed to
provide respondents with a confidential means to increase the level of honest reporting of
illicit drug use and other sensitive behaviors (Substance Abuse and Mental Health
Services Administration, 2018, 2019). More information regarding the procedure for data
collection can be found in NSDUH's methodological approach (Substance Abuse and
Mental Health Services Administration, 2018, 2019).
Ethics
The study was exempt by the Committee for the Protection of Human Subjects at
the University of Texas Health Science Center at Houston. De-identified data were
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extracted from the NSUDH. As this is secondary data analysis, informed consent was not
obtained.
Measurements
The NSDUH survey defined older adults as 50 years of age or older.
Sexual orientation status was defined as someone who identified themselves as
heterosexual, lesbian, gay, or bisexual.
Perceived overall health status, functional impairment, psychological distress, and
alcohol consumption were the primary outcomes examined in the study.
Perceived overall health status was assessed through direct questioning by asking
respondents to rate their overall general health as “excellent,” “very good,” “good,”
“fair,” or “poor.”
Psychological distress was assessed by the Kessler Psychological Distress Scale
(K6). The K6 is a six-item instrument that assesses how frequently a respondent has
experienced symptoms of psychological distress during the past 30 days and the past 12
months, considering whether he or she felt more depressed, anxious, or emotionally
distressed in the past 30 days and past 12 months, respectively (Furukawa et al., 2003;
Kessler et al., 2003). The K6 scale is a measure of non-specific psychological distress
utilized as a screening tool for serious mental illness in community-based samples
(Cronbach’s alpha was .83)(Cornelius et al., 2013; Kessler et al., 2003). The K6 was
validated in a two-stage clinical survey (n = 1,000), followed by face-to-face clinical
interviews (n = 153). Cronbach’s alpha showed a sufficient alpha level based on
Nunnally's (1978) criterion of .70. Internal consistency of the K6 ranged from good to
excellent (Cronbach's alpha .78 to .90).
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Functional impairment was measured by a reduced eight-item scale from the
World Health Organization Disability Assessment Schedule (WHODAS). The original
16-item WHODAS instrument assesses disturbances in social adjustment and behavior
and the occurrence of disability. A psychometric analysis was conducted to reduce the
number of items needed to assess the disability associated with mental disorders using the
original WHODAS (Novak et al., 2010). Pearson correlation between scores in the
original 16 item and reduced eight-item WHODAS scale was .97, indicating most
variation in total scale scores was retained in the reduced scale (Novak et al., 2010).
Alcohol use, dependence, and binge drinking questions were recoded variables
that asked participants to report whether they drank alcohol within the last 30 days,
within the previous 12 months, and whether binge drinking occurred within the last 30
days. Binge drinking was defined for females as drinking four or more drinks on the same
occasion and males drinking five or more drinks on the same occasion on at least one day
in the past 30 days. Alcohol abuse and dependence were a combination of abuse and
dependence variables. NSDUH abuse and dependence questions for alcohol symptoms
were consistent with the Diagnostic and Statistical Manual of Mental Disorders, 4 th
edition (DSM-IV; APA, 1994). Questions about alcohol dependence and abuse asked
adult respondents if they thought they had a problem with their alcohol use and if they
considered themselves to be in recovery or have recovered from the problem with their
alcohol. Adults who thought they had a problem with their mental health were asked
whether they considered themselves to be in recovery or recovered from the problem
with their mental health (Substance Abuse and Mental Health Services Administration,
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2019). The response categories for alcohol use, alcohol abuse, and dependence were
dichotomous.
Statistical Analysis
The study utilized descriptive statistics to characterize the study sample and
estimate the prevalence of functional impairment and psychological distress, and alcohol
consumption. Descriptive statistics included age, gender, sexual orientation, sexual
attraction, race/ethnicity, education, income, and health insurance. All continuous
variables were assessed for normal distribution. Data transformation was utilized for nonnormal distribution. Univariable analyses were stratified by sexual status (sexual minority
versus heterosexual). An a priori sample size of 162 was determined using G-Power
3.1.9.6 statistical software (Faul et al., 2007). The a priori alpha level was set at .05, a
priori power at .95, and measure of effect size, f 2, of .40. A two-tailed significance level
at p < .05 was used for most tests.
Multiple linear regression was conducted to compare perceived overall health,
psychological distress, and functional impairment between older LGB adults and
heterosexual peers after adjusting for potential confounders. Binomial logistic regression
models examined if sexual minority status moderates the association between
psychological distress and alcohol use. Interaction terms were computed to investigate
the influence of sexual orientation on the relationship between psychological distress and
alcohol use. Results from the logistic regression models were presented as odds ratios
with 95% confidence intervals. Chi-square tests were computed to analyze differences in
categorical variables between sexual minority and heterosexual older adults. All models
were adjusted for potential confounding variables to have a p < .10 in the univariable
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analyses comparing sexual minority and heterosexual peers. Data were analyzed with
IBM SPSS Statistics for Windows, Version 26 (IBM Corp, 2019). The study assessed the
number of missing responses, considered the effect on the total sample size, and
considered imputation to address missing responses.
Results
Demographic and Socioeconomic Characteristics by Sexual Orientation
Demographic and socioeconomic characteristics of the U.S. older adult
population by sexual orientation are presented in Table 1. Approximately 2.6% of the
non-institutionalized, civilian older adult population identified as lesbian, gay, or
bisexual. Compared with heterosexual older adults, LGB older adults were more likely
male (55.4% vs 46%; X2 = 15.98, df = 1, p < .001), reported as younger older adult (ages
50-64; 71.6% vs 56%), and at least graduated with a bachelor’s degree or higher (40.9%
vs 30.3%; X2 = 40.79, df = 10, p < .001). Over 93% of heterosexual older adults reported
having sexual attraction to members of one sex or gender only compared to 44.5% (X2 =
7649.67, df = 5, p < .001) of older LGB adults. Over 70% of both older LGB and
heterosexual adults were more likely to report ethnicity as non-Hispanic white and
insured with any health insurance coverage. Nearly half of the respondents had a total
annual income of less than $29,999. As a result of comparing sexual minority and
heterosexual older adults, potential confounders identified include gender, age, sexual
attraction, and education (p < .10). There were no statistically significant differences in
race/ethnicity, total income, and health insurance status.
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Perceived Overall Health, Physical and Mental Health by Sexual Orientation
As shown in Table 2, perceived overall health, functional impairment,
psychological distress, and alcohol use of the U.S. older adult population were compared
by sexual orientation. Older LGB adults reported similar levels of perceived overall
health compared to their heterosexual peers. There were no statistically significant
differences in perceived overall health by sexual orientation, (X2 = .913, df = 4, p = .923).
Twenty percent of heterosexual older adults reported any functional impairment as
compared to 31.8% of LGB older adults, who reported higher levels of functional
impairment, (X2 = 44.25, df = 8, p < .001), and 3.2% of heterosexual older adults reported
psychological distress compared to 8.4% of LGB older adults, (X2 = 39.55, df = 1, p <
.001).
Approximately 14.3% of heterosexual older adults abstained from any alcohol
consumption compared to 8.3% of LGB older adults, (X2 = 13.71, df = 1, p < .001). The
prevalence of past-month alcohol use was highest in LGB older adults (56.1%) compared
with heterosexual (49.9%), and past year alcohol use was also higher in LGB older adults
(68.8%) compared to heterosexual peers (62.6%; X2 = 6.78, df = 1, p = .009; X2 = 7.36, df
= 1, p = .007), respectively. Alcohol dependence or abuse during the past year occurred
in 5.6 % of older LGB adults compared to heterosexual peers (3.4%; X2 = 6.46, df = 1, p
= 0.01). However, there were no statistically significant differences in heavy alcohol use
and binge drinking in past 30 days by sexual orientation (X2 = 1.21, df = 1, p = .272; X2 =
1.29, df = 1, p = .255), respectively.
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Functional Impairment and Psychological Distress Scores
Table 3 compares WHODASC2 scores, K6 scores of the past month and year of
U.S. older adults by sexual orientation. An independent samples t-test was conducted to
compare functional impairment and psychological distress in older LGB adults and older
heterosexual adults. Regarding functional impairment and psychological distress (past
month, the worst month of the past year, and the past year), the results indicate that older
LGB adults have higher mean scores than their heterosexual peers. There was a
significant difference in functional impairment between older LGB adults (M = 4.39, SD
= 5.80) and older heterosexual adults (M = 2.72; SD = 4.58); t(476.84) = -6.108, p < .001.
There were significant differences in psychological distress in the past month
between older LGB adults (M = 4.26, SD = 2.91) and older heterosexual adults (M =
2.91, SD = 3.80); t(476.83) = -5.94, p < .001; in the K6 total score in the worst month of
the past year between older LGB adults (M = 10.38, SD = 6.82) and older heterosexual
adults (M = 7.94, SD = 5.53); t(154.53) = -4.30, p < .001; as well as in the worst K6 total
score in the past year between older LGB adults (M = 5.46, SD = 6.07) and older
heterosexual adults (M = 3.56, SD = 4.59); t(475.56) = -6.672, p < .001.
Specific Aim 1
For specific aim 1, we determined if perceived overall health status was
associated with more psychological distress and functional impairment in sexual minority
older adults compared to heterosexual older adults. It was hypothesized that older adults
who identified as sexual minority and reported having worse perceived overall health
would have increased psychological distress and functional impairment compared to
older heterosexual adults.
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Multiple Linear Regression of Perceived Overall Health, Functional Impairment, and
Psychological Distress
Next, adjusted means and variability for perceived overall health status, functional
impairment, and psychological distress by sexual orientation were presented as shown in
Table 4. After adjustment, there were marginal differences in the means between older
LGB (M = 2.58, SE = .05) and heterosexual peers (M = 2.57, SE = .01) for perceived
overall health status. Next, older LGB adults (M = 2.44, SE = 1.04) had higher adjusted
means for functional impairment than older heterosexual adults (M = 2.15, SE = 1.01).
With regards to psychological distress scores in the past 30 days, older LGB adults (M =
2.77, SE = 1.03) had higher adjusted means compared to heterosexual peers (M = 2.69,
SE = 1.01).
After adjusting for sexual orientation, sexual attraction, gender, age, and
education, compared with older LGB and heterosexual adults, there were no significant
differences in perceived overall health status, F(1, 17214) = .078, p = .780; and in
psychological distress, F(1, 17216) = .759, p = .384; as shown in Table 5 and Table 7,
respectively.
As presented in Table 6, multiple linear regression was conducted to assess
whether older LGB adults have worse functional impairment compared to older
heterosexual adults. The results indicated that there was a significant difference in means
between older LGB adults (M = 2.44, SE = 1.04) and older heterosexual adults (M = 2.15,
SE = 1.01) after controlling for age, gender, education, sexual attraction, and
psychological distress, F(1, 17216) = 10.60, p < .001. Older LGB adults reported higher
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functional impairment compared to their older heterosexual peers (B = -.125, SE = .038,
p = .001, 95% CI [-.200, -.050]).
Increasing age was associated with increased functional impairment (B = -.057,
SE = .011, p < .001, 95% CI [-.078, -.036]). Females reported higher functional
impairment than males (B = -.134, SE = .011, p < .001, 95% CI [-.155, -.113]), and those
with higher levels of education had increased functional impairment (B = .020, SE = .003,
p < .001, 95% CI [.015, .025]. Respondents with increased psychological distress also
reported functional impairment, (B = .784, SE = .006, p < .001, 95% CI [.772, .796]).
Estimated marginal means using Fisher’s LSD was performed to obtain pairwise
comparisons of the adjusted cell means for the ANOVA model and confirmed a
statistically significant difference between LGB and heterosexual older adults (MD = .125, SE = .038, p = .001, 95% CI [-.200, -.050]); (MD = .125, SE = .038, p = .001, 95%
CI [.050, .200]).
Results indicate no differences in means for older adults' perceived overall health
status who identify as sexual minority compared to their heterosexual peers. Older LGB
adults did have higher psychological distress and functional impairment than older
heterosexual adults. Upon further investigation of sexual orientation status on perceived
overall health, psychological distress, and functional impairment, and after controlling for
potential confounding variables, results indicated that older LGB adults had worse
functional impairment than older heterosexual adults. However, there were no significant
differences in perceived overall health status and psychological distress based on sexual
orientation. Thus, results did not support the hypothesis that older adults who identify as
a sexual minority had worse perceived overall health compared to older heterosexual
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adults. Sexual orientation was a predictor of functional impairment but not psychological
distress.
Specific Aim 2
For specific aim 2, it was hypothesized that sexual minority status moderates the
relationship between psychological distress and alcohol misuse.
Alcohol Use
The following results examined different alcohol consumption patterns, including
past-year alcohol use, past month alcohol use, any alcohol use, binge drinking in the past
30 days, heavy alcohol use in the past 30 days, and alcohol dependence and abuse among
older LGB adults and heterosexual peers. Logistic regression analyses were conducted to
test the hypothesis that sexual minority status moderates the relationship between
psychological distress and each different alcohol drinking pattern, as previously
mentioned.
Alcohol Use in the Past Year.
When all predictor variables were considered together, sexual orientation, sexual
attraction, gender, age, level of education, functional impairment, and past year
psychological distress significantly predict whether someone drank alcohol in the past
year (X2 = 1,473.43, df = 7, N = 17,223, p < .001). The “pseudo” R2 estimates (.082 and
.112) indicate approximately 8.2% to 11.2% of the variance in whether an older adult
drank alcohol in the past year could be predicted from the combination of the
independent variables.
Table 8 presents the odds ratio, which suggests that the odds of drinking alcohol
in the past year were increasingly greater due to male gender (OR = 1.31; 95% CI [1.23,
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1.40]) and increasing education attainment (OR = 1.29; 95% CI [1.27, 1.31]). Those who
reported lower levels of functional impairment (OR = .94, 95% CI [.92, .96]), sexual
attraction (monosexual) (OR = .85; 95% CI [.82, .89]), no past year serious psychological
distress (OR = .83; 95% CI [.92, .96]), 65 years or older (OR = .61; 95% CI [.57, .65]),
and identified as heterosexual (OR = .60; 95% CI [.47, .76]) were less likely to use
alcohol in the past year. Next, interaction terms were computed for sexual orientation by
past year serious psychological distress. As shown in Table 9, the inclusion of the
interaction term of sexual orientation by past year serious psychological distress into the
equation (B = -.09, SE = .30, p = .772) did not improve the model significantly (X2 = .083,
df = 1, p = .773).
Alcohol Use in the Past Month.
When all predictor variables were considered together, sexual orientation, sexual
attraction, gender, age, level of education, and functional impairment significantly
predicted whether someone drank alcohol in the past month (X2 = 1,481.96, df = 7, N =
17,223, p < .001). The “pseudo” R2 estimates (.08 and .11) indicated that approximately
8% to 11% of the variance in whether an older adult drank alcohol in the past month
could be predicted from the combination of the variables. Past month psychological
distress was not a significant predictor (p = .983).
Table 10 presents the odds ratio, which suggests that the odds of drinking alcohol
in the past month are greater due to male gender (OR = 1.46, 95% CI [1.37, 1.56]) and
higher education attainment (OR = 1.30; 95% CI [1.27, 1.32]). Lower reports of
functional impairment (OR = .94; 95% CI [.92, .96]), sexual attraction (monosexual) (OR
= .87; 95% CI [.83, .91]), 65 years of age or older (OR = .65; 95% CI [.61, .69]), and
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identifying as heterosexual (OR = .63; 95% CI [.50, .79]) were less likely to use alcohol
in the past month. Interaction terms were computed for sexual orientation and past month
serious psychological distress. As shown in Table 11, the inclusion of the interaction term
of sexual orientation by past month psychological distress into the equation (B = .091, SE
= .37, Exp(B) = 1.10, p = .805) did not improve the model significantly (X2 = .061, df = 1,
p = .805).
Any Alcohol Use.
When all predictor variables were considered together, sexual orientation, sexual
attraction, gender, age, level of education, functional impairment, and past year serious
psychological distress indicator significantly predict whether someone drank alcohol ever
(X2 = 1,289.10, df = 7, N = 17,223, p < .001). The “pseudo” R2 estimates (.072 and .13)
indicate that approximately 7.2% to 13% of the variance in whether an older adult drank
alcohol ever can be predicted from the combination of the independent variables.
Table 12 presents the odds ratio, which suggests that the odds of any alcohol use
are increasingly greater due to male gender (OR = 2.07; 95% CI [1.88, 2.27]), higher
education attainment (OR = 1.30; 95% CI [1.28, 1.32]), and functional impairment (OR =
1.07; 95% CI [1.04, 1.11]). Sexual attraction (monosexual) (OR = .75; 95% CI [.71,
.78]), 65 years of age or older (OR = .69; 95% CI [.63, .75]), having no past year
psychological distress (OR = .76; 95% CI [.59, .97]), and identifying as heterosexual (OR
= .31; 95% CI [.21, .45]) were less likely to report any alcohol use. Next, interaction
terms were computed for sexual orientation and past year serious psychological distress.
As shown in Table 13, the inclusion of interaction terms of sexual orientation by past
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year psychological distress into the equation (B = -.52, SE = .50, Exp(B) = .60, p = .303;
B = 17.91) did not improve the model significantly (X2 = .983, df = 1, p = .321).
Alcohol Dependence or Abuse in the Past Year.
When all predictor variables were considered together, age, gender, education,
functional impairment, and past year serious psychological distress significantly
predicted whether someone had alcohol dependence or abuse in the past year, (X2 =
375.20, df = 7, N = 17223, p < .001). Sexual orientation (B = .06, SE = .26, p = .825) and
sexual attraction (B = .07, SE = .06, p = .212) were not significant predictors. The
“pseudo” R2 estimates (.022 and .082) indicate that approximately 2.2 % to 8.2 % of the
variance in whether an older adult had alcohol dependence or abuse in the past year can
be predicted from the combination of the independent variables.
Table 14 presents the odds ratios, which suggests that the odds of alcohol
dependence or abuse in the past year are increasingly greater due to male gender (OR =
2.88; 95% CI [2.41, 3.45]), functional impairment (OR = 1.20; 95% CI [1.15, 1.26]), and
higher level of education attainment (OR = 1.05; 95% [1.01, 1.09]). Individuals who
reported no past year serious psychological distress (OR = .67; 95% CI [.42, .77]) and 65
years of age or older (OR = .50; 95% CI [.42, .61]) were less likely to have had alcohol
dependence or abuse in the past year. Sexual orientation and sexual attraction were not
significant predictors. Next, interaction terms were computed for sexual orientation and
past year serious psychological distress. As shown in Table 15, the inclusion of the
interaction term of sexual orientation by past year psychological distress into the equation
(B = .15, SE = .47, Exp(B) = 1.17, p = .741) did not improve the model significantly (X2 =
.109, df = 1, p = .742).
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Binge Drinking in the Past 30 Days.
When all predictor variables were considered together, age, sexual attraction,
gender, and past month serious psychological distress, significantly predicted whether
someone binge drink alcohol in the past 30 days (X2 = 707.70, df = 7, N = 17,223, p <
.001). The “pseudo” R2 estimates (.040 and .066) indicate that approximately 4% to 6.6%
of the variance in whether an older adult binge drink alcohol in the past 30 days can be
predicted from the combination of the independent variables.
Table 16 presents the odds ratios, which suggests that the odds of binge drinking
alcohol in the past 30 days were increasingly greater due to male gender (OR = 1.90;
95% CI [1.75, 2.06]). Respondents who were 65 years old or older (OR = .41; 95% CI
[.38, .45]), reported monosexual attraction (OR = .91; 95% CI [.86, .97]), and reported no
past month psychological distress were less likely to be associated with binge drinking
alcohol (OR = .75; 95% CI [.60, .94]). Sexual orientation, education, and functional
impairment were not significant predictors in the model. As presented in Table 17,
adding the interaction term of sexual orientation by past month psychological distress
into the equation (B = -.151, SE = .423, Exp(B) = .859, p = .720) did not improve the
prediction significantly (X2 = .130, df = 1, p = .718).
Heavy Alcohol Use in the Past 30 Days.
When all predictor variables were considered together, age, sexual attraction,
gender, and past month serious psychological distress, significantly predicted heavy
alcohol use in the past 30 days (X2 = 345.09, df = 7, N = 17223, p < .001). The “pseudo”
R2 estimates (.020 and .062) indicate that approximately 2 % to 6.2 % of the variance in
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whether an older adult reported heavy alcohol use in the past 30 days can be predicted
from the combination of the independent variables.
Table 18 presents the odds ratios, which suggests that the odds of heavy alcohol
in the past 30 days were increasingly greater due to male gender (OR = 2.79; 95% CI
[2.40, 3.25]). Monosexual attraction (OR = .83; 95% CI [.73, .95]), no reports of past
month psychological distress (OR = .56; 95% CI [.39, .79]), and those reported 65 years
or older (OR = .43; 95% CI [.36, .50]) were less likely to report heavy alcohol use in the
past 30 days. Sexual orientation, education, and functional impairment were not
significant predictors. As presented in Table 19, inclusion of the interaction term of
sexual orientation by past month psychological distress into the equation (B = -.515, SE =
.668, Exp(B) = .597, p = .441) did not improve the model significantly (X2 = .651, df = 1,
p = .420).
Results indicate that sexual orientation does not moderate psychological distress
and any of the tested alcohol consumption patterns. There was no moderating effect on
psychological distress and alcohol use.
Discussion
This study examined differences in perceived overall health status, functional
impairment, mental health status, and alcohol consumption between older LGB adults
and heterosexual peers using recently available sexual orientation data in the NSDUH, a
nationally representative population. The findings support the hypothesis that older adults
who identify as the sexual minority are more likely to experience functional impairment
than heterosexual cohorts. After controlling for potential confounders, the study did not
support the hypothesis that older LGB adults had worse health status and psychological
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distress than their heterosexual peers. Regarding alcohol use, older heterosexual adults
were less likely to consume alcohol than older LGB adults. No evidence of sexual
orientation by psychological distress interaction on risk of alcohol use was found.
Perceived Overall Health, Functional Impairment, and Psychological Distress
Based on this study’s findings, older LGB and heterosexual adults reported
similar levels of perceived overall good health. This finding is inconsistent with some of
the previous research. Booker et al. (2017) investigated health inequalities of sexual
minority adults in the U.K and found that heterosexual respondents reported the best
health, while bisexual respondents reported the worst. Gay and lesbian respondents
reported poorer health than heterosexuals, specifically mental functioning, distress, and
illness status (Booker et al., 2017). This discrepancy may be because they examined
adults, which cannot be generalized to the older adult population. Responses might be
affected by how respondents understood questions and may perceive their sexual
orientation differently (Badgett, 2009).
This study's findings provide preliminary evidence that perceived overall health
status is associated with psychological distress and functional impairment rather than
sexual orientation. This contradicts the study’s hypothesis that older adults identifying as
a sexual minority would report worse overall health than their heterosexual peers and
contrast with previous research. For example, Martos et al. (2019) examined three sexual
minority cohorts grouped by age and found similar self-perceived health status in the
sexual minority study. Perceived good health and increases in lifetime diagnoses of
physical health conditions, especially in older LGB adults, were associated with increases
in the odds of past utilization of LGBT healthcare services (Martos et al., 2019).
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Moreover, researchers did not include a heterosexual comparison group.
Fredriksen-Goldsen, Kim, et al. (2017) tested a structural equation model linking lifetime
marginalization, identity affirmation and management, social and psychological
resources, and health behaviors to positive health outcomes. The investigators found
supporting evidence that good health among older LGBT adults appears to be attained via
multiple resilience and risk pathways. Rather than focusing on sexual minority status, it
seems that mental health was associated with better health behaviors, which predicted
positive physical health outcomes (Fredriksen-Goldsen, Kim, et al., 2017).
Notably, after adjusting for confounders, there were no differences in perceived
overall health status and psychological distress between older LGB and heterosexual
adults. Contrary to our expectations, sexual orientation status in older adults did not
predict worse perceived overall health status or increased reports of psychological
distress compared to older heterosexual adults.
A possible interpretation of this finding is that other sociodemographic and
psychological characteristics may be implicated with health outcomes. For example,
some studies support that trauma exposure and adverse childhood experiences,
discrimination, microaggressions, as well as the examination of the intersection of race,
gender, and sexual orientation, can play a crucial role in psychological distress and
overall poorer health in the sexual minority population (Austin et al., 2016; Burton et al.,
2020; Conover & Israel, 2019; English et al., 2020; Jackson et al., 2019; Livingston et al.,
2019). Older adults who identified as the sexual and non-gender-conforming minority
may have internalized homophobia and may have experienced feelings of shame,
discrimination, smaller social support, disapproval from their biological family, and lack
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of children (Fokkema & Kuyper, 2009). It is important to acknowledge that it is not
known whether this sample experienced similar levels of trauma or adverse childhood
experiences.
In this study, race, ethnicity, total income, and health insurance status were not
statistically different between the two comparison groups. Thus, we could not adjust for
these variables as potential confounders. However, it is essential to note that previous
research with older LGB adults found significant correlations between race/ethnicity,
income, and insurance. Given that these potential confounders were not examined, our
findings should not be over-interpreted.
Current findings reveal that older LGB adults report more functional impairment
and psychological distress than their heterosexual peers. Interestingly, older LGB adults
did not perceive their health as different than the health of their heterosexual peers, yet
they suffered more impairment and psychological distress. One reason to consider is that
those who reported psychological distress during the past 30 days may not necessarily
experience a corresponding change to their overall perceived health status. Another
explanation may be due to older LGB adults being born before 1960, growing up during a
time when homosexuality was listed as a mental health disorder in the Diagnostic and
Statistical Manual of Mental Disorders (through 1974), and the concept of gay civil rights
was not widely recognized in the U.S. (Brotman, Ryan, & Comier, 2003).
Alternatively, despite adversities, due to their life experiences, older LGB adults
may develop resilience, which may influence their health perception. Limited research
suggests that individuals who are considered resilient have better mental and physical
health through cognitive, affective, and coping pathways (Segerstrom et al., 2003), and
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mental resilience was found to be positively correlated with perceived health (Van
Schrojenstein Lantman et al., 2017). It has been shown that happiness, which is positively
associated with resilience, also influences perceived overall health (Lu et al., 2014). The
associations are unclear, but the non-correspondence with overall perceived health status
could be related to multiple factors, including generational influence, culture, the
reluctance to express health, or a generally positive mindset, such as optimism,
happiness, and resilience.
The preliminary data provided partial evidence and theoretical support for the
HEPM, mainly examining the adverse pathways, mental and physical health outcomes.
However, the HPEM lists a number of variables to explain the stress experienced by
older LGB adults but the NSDUH survey did not include these variables. Thus, it was
impossible to fully support the HEPM in this study. Older LGB adults experience stress
as a consequence of their exposure to interpersonal, structural, and environmental
discrimination and psychosocial stressors. Previous studies have shown that perceived
discrimination and sexual minority stress predicted psychological distress and other
depressive symptoms. For example, research shows that older bisexual adults are
vulnerable to health disparities, likely explained by an accumulation of stress and
psychosocial disadvantages over a lifetime greater than that of heterosexual peers
(Wardecker et al., 2019).
Upon further investigation, the present data are consistent with increased
functional impairment among older LGB adults compared to older heterosexual adults, as
older LGB adults reported higher functional impairment. Increasing age, female gender,
and reported increased psychological distress also contributed to functional impairment.
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An interesting finding was that those who had higher education levels reported functional
impairment. The relationship between higher education attainment and functional
impairment is unclear. It is important to note that although statistically significant, the
variance was slight.
Alcohol Use
The data provides evidence that psychological distress increases the likelihood of
any lifetime alcohol use. According to an early study, after controlling for sex, age,
education, health, and use of depressant medications, researchers found that poorer
psychological well-being, especially depression, was most highly correlated with heavier
drinking in people aged 65 and older (Graham & Schmidt, 1999). Another study found
that older adults, ages 55 to 64 years, who engaged in risky drinking (consuming more
than 100 grams per week), were more likely to experience psychological distress (Park et
al., 2020). Notably, studies have focused on psychological distress as a predictor of
specific health outcomes.
On the other hand, the current findings demonstrate that older individuals who
denied having psychological distress were less likely to drink alcohol, report alcohol
dependence and abuse, or engage in risky alcohol use. Although the findings may be
preliminary, this reinforces the idea that those who reported no psychological distress
may use active rather than maladaptive coping skills, indicating personal resilience. This
is consistent with the findings of a retrospective cross-sectional study that examined 1148
older adults and found that older adults drinking for enhancement or coping and had
higher levels of psychological distress were more likely to engage in hazardous alcohol
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use, leading towards the idea of self-medicating psychosocial stressors (van Gils et al.,
2020).
Sexual orientation was a predictor of the past year, past month, and any alcohol
use. Moreover, heterosexual respondents were less likely to consume alcohol than their
LGB peers in this study. Limited evidence supports higher rates of alcohol use and
alcohol-related problems among sexual minority persons than among heterosexuals
(Hughes et al., 2016). In this study, findings were noted for gender and alcohol use. In
general, males were more likely to admit drinking alcohol and to engage in problematic
alcohol use.
The present data support findings that people over the age of 65 are less likely to
use alcohol (Bobo et al., 2013; Bryan et al., 2017). Evidence exists to support the
proposition that alcohol use among sexual minority groups decreases with age, but the
declines tend to be smaller and occur at later ages relative to heterosexuals (FredriksenGoldsen, Kim, et al., 2013; Hughes et al., 2006). An interesting side finding was that
individuals who identified their sexual attraction as monosexual were less likely to
consume alcohol than non-monosexuals.
Contrary to our expectations, interaction terms of sexual orientation and
psychological distress did not improve any alcohol use model predictions. The findings
indicate that sexual orientation does not moderate psychological distress and any of the
tested alcohol consumption variables. Possible reasons for this discrepancy may be that
other biological and psychosocial pathways are involved in the complex dynamics of
potential alcohol dependence, misuse, and problematic drinking behaviors. It could also
mean adopting a sexual and gender minority identity, and affiliation with gay-identified
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communities increases exposure to more tolerant social norms regarding alcohol use
(Cochran et al., 2012). A deeper exploration of “outness,” comfort, and safety of the gay
community affiliations may have more impact than sexual orientation alone.
As in previous studies, higher education levels increase the likelihood of alcohol
consumption. According to the data from the National Health and Retirement Study,
although overall alcohol consumption declined with age, characteristics of increased
alcohol consumption included those who were more likely to perceive themselves to be
in excellent condition and more likely to be affluent, highly educated, male, Caucasian,
unmarried, and less religious (Bobo et al., 2013). Other studies have indicated that greater
alcohol consumption was associated with having a higher educational level and having a
higher income, and in a college sample, academic achievement is positively associated
with drinking (Brennan, Schutte, & Moos, 2010; Slutske, 2005).
Strengths and Limitations
This study's strengths include its examination of the general older LGB adult
population from a nationally representative sample, whereas prior research was limited to
convenience samples or population-based health surveys that were limited in size or
geographical areas. The study included other dimensions of sexual orientation, including
sexual identity and sexual attraction. It is important to note that conceptually, sexual
orientation has three major dimensions: sexual identity, sexual behavior, and sexual
attraction (Badgett, 2009). These different dimensions or measures are often varied and
not always consistent with whom an individual may be attracted to or whom they form
relationships with. These measures are essential to collect so that researchers may
understand patterns of association between sexual behavior, sexual attraction, and sexual
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orientation and their relationships (Copen et al., 2016) on sexual minority and nongender-conforming groups and their overall health and risky health behaviors.
There are potential limitations to the study. First, the survey is cross-sectional,
and therefore, causal inferences and temporal relationships cannot be implied. Next, the
data are based on self-reporting. Consequently, the risk of recall bias and social
desirability is possible due to the sensitive nature of substance use and mental health
issues. Reporting sexual orientation may be limited by selection bias. For instance,
lesbians may be more likely than gay men to register and report their same-sex
relationships and sexual orientation status (Carpenter & Gates, 2008).
Furthermore, terminology related to sexuality and gender is continuously evolving
and may impact how respondents answered surveys (Badgett, 2009). Given that some of
the responses were documented as “refused, don't know, or other,” older adults who
identify as the sexual minority may not be willing to reveal their sexual orientation due to
experiences of perceived discrimination, or they may consider themselves as transgender
but did not identify with any of the given choices (Eliason et al., 2016). Non-respondents
to sexual orientation questions should not be considered LGB. As a result, underreporting
may take place and pose challenges to the analysis and interpretation of data. Third, the
survey's target population was defined as the United States’ civilian, non-institutionalized
population. The survey excluded vulnerable subpopulations who are more likely to have
experienced poor physical status and functional impairment, psychological distress,
mental health issues, and substance abuse. These subpopulations include veterans,
military personnel, and institutionalized groups (e.g., long-term hospital residents,
incarcerated individuals, and persons residing in nursing homes, psychiatric facilities, and
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treatment centers). Therefore, NSDUH may provide slightly inaccurate estimates of
substance use and mental health in the total population.
Additionally, NSDUH did not ascertain the transgender identity. Although a small
but growing group, transgender individuals may be at a high risk of experiencing
impaired health, discrimination, violence, and substance misuse (Institute of Medicine,
2011). The NSDUH should continue to incorporate transgender identity status and gender
nonconformity in future surveys. Questions related to sexual behavior were not asked in
the NSDUH survey. Sexual behavior should be considered part of sexual orientation
questions, as this is necessary for LGB research, practice, and policy purposes.
Unmeasured variables, such as perceived discrimination, trauma exposure, or
nondisclosure of sexual orientation to family, friends, and health professionals, may have
provided additional information for the association between sexual orientation and health
outcomes. NSDUH should continue to be more inclusive in their studies, including
racial/ethnic groups, given that most respondents were Non-Hispanic Whites. This study
also acknowledges that the LGB community’s attributes are primarily associated with
white LGB individuals since they represent the largest racial/ethnic grouping population
(Badgett, 2009). Finally, the term “abuse” needs to be addressed, given that this was
collected in the NSDUH on alcohol and other drug use. Respondents were asked about
their symptoms consistent with the DSM-IV criteria. Nonetheless, the current consensus
is to reframe the language of addiction because the term “abuse” has negative
implications associated with stigma, causing discrimination, unfair treatment, and
punishment against an individual (Kelly & Westerhoff, 2010).
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Implications for Research
Future research should examine the underlying causes of poor or impaired health
in the older LGB population and utilize those findings to conduct intervention research to
prevent and minimize psychological distress and functional impairment and ultimately
reduce health disparities. Moreover, given the aging older LGB adult population and their
increased risk of functional impairment and disability, research should examine the use
and misuse of concurrent prescription medications, including opioids and
benzodiazepines, and alcohol and other drug use in the context of self-medicating of
medical and chronic pain conditions and psychosocial stressors. The author plans to
conduct future studies to compare monosexuals and non-monosexuals, examining
individuals who are sexually active with or attracted to people of the same gender but do
not identify as lesbian, gay, or bisexual, with the associations of risky health behaviors
and sexual behavior.
Implications for Policy
Many of the health disparities experienced by older LGB individuals are
preventable, and if overlooked, will contribute to a substantial increase in healthcare costs
as LGB individuals age. Policymakers should examine how to minimize avoidable
differences in health, increase access to health care, and decrease the burden of costs. By
utilizing a nationally representative sample, it is crucial to leverage the data collected and
translate it towards meaningful information that can help policymakers. Policy
implications include working towards health equality, allocating funds to provide
appropriate mental health community resources, and ongoing community outreach for
older sexual and gender minority communities. We must continue to identify facilitators

77

and barriers, and other social determinants of health that can impact the health and wellbeing of LGB individuals. Therefore, it is crucial to monitor progress toward eliminating
sexual orientation-based health disparities and minimize the avoidable differences in
health and decrease the burden of costs.
Implications for Clinical Practice
Implications for clinical practice include developing evidence-based practice
guidelines for providing compassionate care to the older LGB health. Enhanced
education and training of clinicians, combined with research efforts, can significantly
improve overall health and quality of life for older LGB adults and consider the person's
values, identity, and sexual orientation. In primary and outpatient settings, LGB adults
ages 50 and older should be screened for functional impairment and mental health issues,
including alcohol use and other drugs, so that appropriate referrals and treatments can be
initiated and maintained. Developing a therapeutic alliance and establishing rapport may
help clinicians identify older LGB adults' needs and facilitate appropriate interventions
towards this unique and marginalized population.
Conclusion
Despite these limitations, more studies using nationally representative samples are
necessary because clinical data alone are often inadequate to understand the extent of the
problem or inform preventative strategies. The study adds to the limited research and
evidence of the ongoing health disparities of older adults who identify as sexual
minorities by examining the relationships of physical and mental health factors,
specifically perceived overall health, psychological distress, functional impairment, and
alcohol consumption, using publicly available data from an extensive, nationally
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representative health survey. This is an essential step toward understanding and collecting
data on the aging LGB population’s health and well-being.
Many of the health disparities experienced by older LGB individuals are
preventable. If overlooked, these disparities will contribute to a substantial increase in
healthcare costs as LGB individuals age (IOM, 2011; U.S. Department of Health and
Human Services, 2012). Older adults who identify as a sexual minority are at risk for
adverse physical and mental health. As a result, there are opportunities to address the
research gaps, potentially reducing overall health disparities, achieve health equality, and
foster resilience to promote the successful aging of LGB adults.
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Appendix A
Figure 1
Adaptation of Health Equity Promotion Model (Fredriksen et al., 2014).
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Appendix B
Table 1
Sociodemographic Characteristics of US Older Adults by Sexual Orientation (N =
17318)
Variable

Heterosexual, N (%)

Gender
Male
Female
Age, y
50-64
≥ 65
Race/ethnicity
Non-Hispanic White
Non-Hispanic Black
Hispanic
Non-Hispanic other
Sexual Attraction
Monosexual
Non-monosexual
Educational Level
< High school
High school graduate/GED
Some college
Associate degree

N = 16856
7756 (46.0)
9100 (54.0)
N = 16856
56.0 (9434)
44.0 (7422)
N = 16856
12399 (73.6)
1790 (10.6)
1614 (9.6)
1053 (6.2)
N = 16762
15701 (93.7)
1061 (6.3)
N = 16856
2174 (12.9)
4681 (27.8)
3282 (19.5)
1608 (9.5)

Lesbian, Gay,
Bisexual, N (%)
N = 462
256 (55.4)
206 (44.6)
N = 462
71.6 (331)
28.4 (131)
N = 462
327 (70.8)
57 (12.3)
43 (9.3)
35 (7.6)
N = 461
205 (44.5)
256 (55.5)
N = 462
50 (10.8)
88 (19.0)
85 (18.4)
50 (10.8)

≥ Bachelor’s degree
Total Income
≤ $29,999
$30,000 - $39,999
$40,000-$49,999
$50,000-$74,999
≥ $75, 000
Health insurance status
Insured
Not insured

5111 (30.3)
N= 16856
8260 (49.0)
1947 (11.6)
1565 (9.3)
2302 (13.7)
2782 (16.5)
N = 16824
16099 (95.7)
725 (4.3)

189 (40.9)
N = 462
221 (47.8)
50 (10.8)
51 (11.0)
59 (12.8)
81 (17.5)
N = 461
439 (95.2)
22 (4.8)

P value
a

< .001
< .001
.146

< .001
< .001

.509

.630

Note. Data are from the 2017 and 2018 National Survey on Drug Use and Health among
older adults 50 years and older. a p value reported from Chi-square
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Appendix C
Table 2
Perceived Health Status, Physical and Mental Status, Alcohol Consumption of US Older
Adults by Sexual Orientation (N=17318)
Variable

Perceived Overall Health
Excellent
Very good
Good
Fair or Poor
Self-rated functional
impairment
Any reports of functional
impairment
No difficulty with functional
impairment
Mental Health
No psychological distress
Reports of psychological
distress
Alcohol consumption
Lifetime abstainer
Ever used
Past month alcohol use
Did not use alcohol in past
month
Past year alcohol use
Did not use alcohol in the
past year
Heavy alcohol use
Never/no heavy alcohol use
Binge drinking past 30 days
Never/no binge alcohol use
Alcohol dependence or abuse
in the past year
No alcohol dependence or
abuse in the past year

Heterosexual, N
(%) (n = 16855)

Lesbian, Gay,
Bisexual, N (%) (n
= 462)

2830 (16.8)
5554 (33.0)
5220 (31.0)
3251 (19.2)

76 (16.5)
145 (31.4)
146 (31.6)
95 (20.5)

P value a

.923

< .001
3364 (20.0)

147 (31.8)

13492 (80.0)

315 (68.2)

16325 (96.8)
531 (3.2)

423 (91.6)
39 (8.4)

2412 (14.3)
14444 (85.7)
8415 (49.9)
8441 (50.1)

38 (8.3)
424 (91.7)
259 (56.1)
203 (43.9)

< .001

10560 (62.6)
6296 (37.4)

318 (68.8)
144 (31.2)

.007

799 (4.7)
16057 (95.3)
3010 (17.9)
13846 (82.1)
578 (3.4)

27 (5.8)
435 (94.2)
92 (19.9)
370 (80.1)
26 (5.6)

.272

16278 (96.6)

436 (94.4)

< .001

.009

.255
.011

Note. Data are from the 2017 and 2018 National Survey on Drug Use and Health among
older adults 50 years and older. a p value reported from Chi-square
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Table 3
Independent Samples T-Test of WHODASC2 Scores, Kessler 6 Scores of Past Month and
Past Year of US Older Adults by Sexual Orientation (N=17318)
Variable

Heterosexual
M (SD)
2.72 (4.58)
2.91 (3.80)

WHODASC2
K6 total score past
month
K6 total score in
7.94 (5.53)
worst month of the
past year
Worst K6 total score 3.56 (4.59)
in the past year

LGB
M (SD)
4.39 (5.80)
4.26 (2.91)

p
< .001
< .001

10.38 (6.82)

< .001

5.46 (6.07)

< .001

Note. Data are from the 2017 and 2018 National Survey on Drug Use and Health among
older adults 50 years and older.
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Appendix D
Table 4
Adjusted Sexual Orientation and Gender Means and Variability for Perceived Overall
Health Status, Functional Impairment, and Psychological Distress
Perceived Overall
Health
Heterosexual
LGB
Functional
Impairment a
Heterosexual
LGB
Psychological
Distress a
Heterosexual
LGB

N

Adjusted
M (SE)

16761
461

2.57 (.008)
2.59 (.053)

16762
462

2.15 (1.01)
2.44 (1.04)

16762
462

2.69 (1.01)
2.77 (1.03)

Note: a Inverse log transformation of means, standard deviation, and standard error.
Table 5
Multiple Linear Regression for Perceived Overall Health Status as a Function of Sexual
Orientation, Gender, Age, Education, Sexual Attraction, Functional Impairment, and
Psychological Distress
Source

B

SE

df

MS

F

P

Sexual orientation a
Gender b
Age
Education
Sexual attraction
Psychological
Distress
Functional
Impairment
Error

-.02
.09
.09
-.17
-.003
.19

.05
.02
.02
.004
.01
.012

1
1
1
1
1
1

.074
34.83
31.07
1981.79
.082
237.69

.078
36.82
32.84
2094.59
.087
251.22

.780
< .001
< .001
< .001
.768
< .001

Partial
eta2
< .001
.002
.002
.108
< .001
.014

.15

.01

1

176.09

186.11

< .001

.011

17214 .946

Note. a Sexual orientation coded so that 1 = heterosexual and 2 = LGB.
so that 1 = male and 2 = female.

b

Gender coded
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Table 6
Multiple Linear Regression for Functional Impairment as a Function of Sexual
Orientation, Gender, Age, Education, Sexual Attraction, and Psychological Distress
Source

B

SE

df

MS

F

P

Sexual
orientation a
Gender b
Education
Age
Sexual
attraction
Psychological
Distress
Error

-.125

.038

1

5.10

10.60

< .001

Partial
eta2
.001

-.134
.020
-.057
.003

.011
.003
.011
.007

1
1
1
1

76.02
29.98
13.62
.097

157.97
62.29
28.30
.020

< .001
< .001
< .001
.653

.009
.004
.002
.000

.784

.006

1

7799.82

16207.20 < .001

.485

17216

.481

Note. a Sexual orientation coded so that 1 = heterosexual and 2 = LGB.
so that 1 = male and 2 = female.

b

Gender coded

Table 7
Multiple Linear Regression for Psychological Distress as a Function of Sexual
Orientation, Gender, Age, Education, Sexual Attraction, and Functional Impairment
Source

B

SE

df

MS

F

P

Sexual
orientation

-.030

.034

1

.288

.759

.384

Partial
eta2
.000

Gender b
Age
Education
Sexual
attraction
Functional
Impairment
Error

.003
-.017
-.016
.010

.010
.010
.002
.006

1
1
1
1

.032
1.27
18.20
.850

.085
3.34
47.95
2.24

.770
.068
< .001
.134

.000
.000
.003
.000

.618

.005

1

6152.59

16207.20 < .001

.485

17216

.380

a

Note. a Sexual orientation coded so that 1 = heterosexual and 2 = LGB.
so that 1 = male and 2 = female.

b

Gender coded
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Appendix E
Table 8
Logistic Regression Predicting Past Year Alcohol Use
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional Impairment
Past year serious
psychological distress
Constant

B
-.52
-.16
.27
-.49
.26
-.07
-.18

SE
.12
.02
.03
.03
.01
.01
.08

Odds ratio
.60
.85
1.31
.61
1.29
.94
.83

95% C.I.
[.47, .76]
[.82, .89]
[1.23, 1.40]
[.57, .65]
[1.27, 1.31]
[.92, .96]
[.71, .98]

p
< .001
< .001
< .001
< .001
< .001
< .001
0.024

7.14

.57

1265.62

95% C.I.

< .001

Model X2 = 1473.43, df = 7, N = 17223, p < .001; Pseudo R2 = .082 and .11.

Table 9
Logistic Regression Analysis Predicting Past Year Alcohol Use, Adjusting for Interaction
Term
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional Impairment
Past year serious
psychological distress
Interaction term (Sexual
orientation by past year
psychological distress)
Constant

B
-.53
-.16
.27
-.49
.26
-.07
-.28

SE
.132
.02
.03
.03
.01
.01
.33

Odds ratio
.59
.85
1.31
.61
1.29
.94
.76

95% C.I.
[.45, .76]
[.82, .89]
[1.23, 1.40]
[.57, .65]
[1.27, 1.31]
[.92, .96]
[.40, 1.45]

p
< .001
< .001
< .001
< .001
< .001
< .001
.402

-.09

.30

.92

[.50, 1.66]

.772

7.25

.67

1405.64

Model X2 = 1473.51, df = 8, N = 17223, p < .001; Pseudo R2 = .082 and .11.

< .001
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Table 10
Logistic Regression Analysis Predicting Past Month Alcohol Use
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past month serious
psychological distress
Constant

B
-.46
-.15
.38
-.44
.26
-.06
.002

SE
.12
.02
.03
.03
.01
.01
.10

Odds ratio
.63
.87
1.46
.65
1.30
.94
1.002

5.33

.55

206.67

95% C.I.
[.50, .79]
[.83, .91]
[1.37, 1.56]
[.61, .69]
[1.27, 1.32]
[.92, .96]
[.83, 1.22]

p
< .001
< .001
< .001
< .001
< .001
< .001
.983
< .001

Model X2 = 1481.96, df = 7, N = 17223, p < .001; Pseudo R2 estimates .08 and .11

Table 11
Logistic Regression Analysis Predicting Past Month Alcohol Use, After Adjusting for
Interaction Terms
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past month serious
psychological distress
Interaction term- Sexual
orientation by past
month psychological
distress
Constant

B
-.46
-.14
.38
-.44
.26
-.06
.099

SE
.12
.02
.03
.03
.01
.01
.41

Odds ratio
.63
.87
1.46
.65
1.30
.94
1.10

95% C.I.
[.50, .81]
[.83, .91]
[1.37, 1.56]
[.61, .69]
[1.27, 1.32]
[.92, .96]
[.50, 2.45]

p
< .001
< .001
< .001
< .001
< .001
< .001
.807

.091

.369

1.10

[.531, 2.26]

.805

5.23

.70

186.11

Model X2 = 1482.02, df = 1, N = 17223, p < .001. Pseudo R2 = .08 and .11

< .001
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Table 12
Logistic Regression Predicting Any Alcohol Use
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past year serious
psychological distress
Constant

B
-1.18
-.30
.73
-.38
.26
.07
-.28

SE
.19
.02
.05
.05
.01
.02
.13

Odds ratio
.31
.74
2.07
.69
1.30
1.08
.76

7.22

.79

1366.87

95% C.I.
[.21, .45]
[.71, .78]
[1.88, 2.28]
[.63, .75]
[1.28, 1.32]
[1.04, 1.11]
[.59, .97]

p
< .001
< .001
< .001
< .001
< .001
< .001
.026
< .001

Model X2 = 1289.10, df = 7, N = 17223, p < .001. Pseudo R2 = .072 and .13

Table 13
Logistic Regression Predicting Any Alcohol Use, Adjusting for Interaction Terms
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past year serious
psychological distress
Interaction termSexual orientation by
past year psychological
distress
Constant

B
-1.25
-.30
.72
-.37
.26
.07
-.82

SE
.21
.02
.05
.05
.01
.02
.54

Odds ratio
.29
.74
2.07
.69
1.30
1.08
.44

95% C.I.
[.19, .43]
[.71, .78]
[1.88, 2.27]
[.63, .75]
[1.28, 1.32]
[1.04, 1.11]
[.15, 1.28]

p
< .001
< .001
< .001
< .001
< .001
< .001
.131

-.52

.50

.60

[.22, 1.60]

.303

7.83

.99

2512.46

Model X2 = 1290.08, df = 8, N = 17223, p < .001. Pseudo R2 = .072 to .13

< .001
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Table 14
Logistic Regression Predicting Alcohol Dependence or Abuse in the Past Year
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past year serious
psychological distress
Constant

B
.06
.07
1.06
-.69
.05
.19
-.57

SE
.26
.06
.09
.10
.02
.02
.15

Odds ratio
1.06
1.07
2.88
.50
1.05
1.20
.57

7.02

1.59

1120.85

95% C.I.
[.63, 1.78]
[.96, 1.19]
[2.41, 3.45]
[.42, .61]
[1.00, 1.09]
[1.15, 1.26]
[.42, .77]

p
.825
.212
< .001
< .001
.032
< .001
< .001
< .001

Model X2 = 375.20, df = 7, N = 17223, p < .001. Pseudo R2 = .022 to .082.
Table 15
Logistic Regression Predicting Alcohol Dependence or Abuse in the Past Year, Adjusting
for Interaction Term
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past year serious
psychological distress
Interaction termSexual orientation by
past year psychological
distress
Constant

B
.11
.07
1.06
-.69
.05
.19
-.40

SE
.30
.06
.09
.10
.02
.02
.52

Odds ratio
1.11
1.07
2.88
.50
1.05
1.21
.67

95% C.I.
[.61, 2.01]
[.96, 1.20]
[2.41, 3.45]
[.42, .61]
[1.00, 1.09]
[1.15, 1.26]
[.24, 1.86]

p
.726
.206
< .001
< .001
.032
< .001
.442

.15

.47

1.17

[.47, 2.90]

.741

6.81

1.71

909.57

Model X2 = 375.31, df = 8, p < .001. Pseudo R2 = .022 to .082

< .001
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Table 16
Logistic Regression Predicting Binge Drinking in the Past 30 Days
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past month serious
psychological distress
Constant

B
-.20
-.09
.64
-.88
-.002
-.007
-.29

SE
.15
.03
.04
.04
.01
.01
.12

Odds ratio
.82
.91
1.90
.41
.99
.99
.75

13.20

.75

542072.61

95% C.I.
[.61, 1.10]
[.86, .97]
[1.75, 2.06]
[.38, .45]
[.98, 1.02]
[.97, 1.02]
[.60, .94]

p
.192
.004
< .001
< .001
.824
.572
.014

Model X2 = 707.70, N = 17223, p < .001, Pseudo R2 = .04 to .066.

Table 17
Logistic Regression Analysis Predicting Binge Drinking in the Past 30 Days, Adjusting
for Interaction Term
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past month serious
psychological distress
Interaction TermSexual orientation by
past month
psychological distress
Constant

B
-.21
-.09
.64
-.88
-.002
-.007
-.45

SE
.16
.03
.04
.04
.01
.01
.47

Odds ratio
.81
.91
1.90
.41
.99
.99
.64

95% C.I.
[.60, 1.10]
[.86, .97]
[1.75, 2.06]
[.38, .45]
[.98, 1.02]
[.97, 1.02]
[.26, 1.60]

p
.175
.004
< .001
< .001
.819
.568
.338

-.15

.42

.86

[.38, 1.97]

.720

13.38

.90

647876.60

Model X2 = 707.83, N = 17223, p < .001; Pseudo R2 = .04 to .066.

< .001
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Table 18
Logistic Regression Predicting Heavy Alcohol Use in the Past 30 Days
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past month serious
psychological distress
Constant

B
-.44
-.19
1.03
-.86
.01
.03
-.58

SE
.27
.07
.08
.08
.02
.02
.18

Odds ratio
.64
.83
2.79
.43
1.01
1.03
.56

11.51

1.39

99738.63

95% C.I.
[.38, 1.09]
[.73, .95]
[2.40, 3.25]
[.36, .50]
[.98, 1.01]
[.99, 1.08]
[.39, .79]

p
.103
.008
< .001
< .001
.588
.153
.001

Model X2 = 345.09, N = 17223, p < .001, Pseudo R2 = .02 to .062.
Table 19
Logistic Regression Analysis Predicting Heavy Alcohol Use in the Past 30 Days,
Adjusting for Interaction Term
Variable
LGB sexual orientation
Sexual attraction
Male gender
Age
Education
Functional impairment
Past month serious
psychological distress
Interaction TermSexual orientation by
past month
psychological distress
Constant

B
-.52
-.19
1.03
-.86
.01
.031
-1.13

SE
.29
.07
.08
.08
.02
.02
.73

Odds ratio
.60
.83
2.80
.43
1.01
1.03
.32

95% C.I.
[.34, 1.04]
[.72, .95]
[2.39, 3.25]
[.36, .50]
[.98, 1.05]
[.99, 1.08]
[.08, 1.35]

p
.069
.007
< .001
< .001
.595
.159
.120

-.515

.668

.597

[.161, 2.21]

.441

12.14

1.61

187333.40

Model X2 = 345.74, N = 17223, p < .001; Pseudo R2 = .02 to .06

< .001
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Appendix F

Carolyn Tran
UT-H - SN - Nursing Graduate Studies
September 07, 2020
HSC-SN-20-0984 - Perceived Health and Health Risk Factors between Older Adults of Sexual
Minority Status and Heterosexual Older Adults

The above named project is determined to qualify for exempt status according to 45 CFR
46.101(b)
CATEGORY #4 : Research, involving the collection or study of existing data,
documents, records, pathological specimens, or diagnostic specimens, if these
sources are publicly available or if the information is recorded by the investigator
in such a manner that subjects cannot be identified directly or through identifiers
linked to the subjects.
CHANGES: Should you choose to make any changes to the protocol that would involve
the inclusion of human subjects or identified data from humans, please submit the change
via iRIS to the Committee for the Protection of Human Subjects for review.
INFORMED CONSENT DETERMINATION:
Waiver of Consent Granted
HEALTH INSURANCE PORTABILITY and ACCOUNTABILITY ACT (HIPAA):
Exempt from HIPAA
STUDY CLOSURES: Upon completion of your project, submission of a study closure
report is required. The study closure report should be submitted once all data has been
collected and analyzed.
Should you have any questions, please contact the Office of Research Support
Committees at 713-500-7943.
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Appendix G

Codebook Extracted Variables from NSDUH 2017-2018
Demographics
Variable Name/ID
AGE2

Field Label
Recode-Final Edited
Age

MODIFIEDSEX*** Recode-Heterosexual
or LGB identity

SEXIDENT

Sexual Identity

SEXATRACT

Sexual Attraction

Field Attributes
Variable type
Range Limits
Categorical
1= “1-Respondent is 12 years old”
2= “2-Respondent is 13 years old”
3= “3-Respondent is 14 years old”
4= “4-Respondent is 15 years old”
5= “5-Respondent is 16 years old”
6= “6-Respondent is 17 years old”
7= “7-Respondent is 18 years old”
8= “8-Respondent is 19 years old”
9= “9-Respondent is 20 years old”
10= “10-Respondent is 21 years old”
11= “11-Respondent is 22 or 23 years old”
12= “12-Respondent is 24 or 25 years old”
13= “ 13-Respondent is between 26 and 29
years old”
14= “14-Respondent is between 30 and 24
years old”
15= “15-Respondent is between 35 and 49
years old”
16= “16-Respondent is between 50 and 64
years old”
17= “17-Respondent is 65 years old or older”
Categorical
1= “Heterosexual”
2= “LGB”
3= “Don’t Know, Refused, Other”
Categorical
1= “1-Heterosexual, that is, straight”
2= “2-Lesbian or Gay”
3= “3-Bisexual”
85= “85-BAD DATA Logically assigned”
94= “94-Don’t know”
97= “97-Refused”
98= “98-Blank”
99= “99-Legitimate Skip”
Categorical
1= “1- I am only attracted to the opposite
sex”
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IRPINC3

Recode Respondent
total incomeimputation revised

IRINSUR4

RC-Overall Health
Insurance- imputation
revised

IIINSUR4

RC-Overall Health
Insurance- Imputation
indicator
RC- Covered by any
health insurance

ANYHLTI2

HEALTH

Overall Health

HEALTH2

RC- Overall Health

IRSEX

Gender-imputation
revised
Education- Recoded
Imputation revised

IREDUHIGHST2

2= “2- I am mostly attracted to the opposite
sex”
3= “3- I am equally attracted to males and
females”
4= “4- I am mostly attracted to same sex”
5= “5- I am only attracted to same sex”
6= “6- I am not sure”
85= “BAD DATA Logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
99= “99- Legitimate Skip”
Categorical
1= “1- Less than $10,000”
2= “2- $10,000 - $ 19,999”
3= “3- $20,000 - $ 29,999”
4= “4- $30,000 - $ 39,999”
5= “5- $40,000 - $ 49,999”
6= “6- $50,000 - $74,999”
7= “7- $75,000 or more”
1= “1-Yes, respondent is covered by health
insurance”
2= “2-No, respondent is not covered by
health insurance”
1= “1- Questionnaire data”
3= “3- Statistically imputed data”
1= “1-Yes”
2= “2- No”
94= “94-Don’t know”
97= “97- Refused”
98= “98- Other missing”
1= “1- Excellent”
2= “2- Very good”
3= “3- Good”
4= “4- Fair”
5= “5- Poor”
94 = “94- Don’t Know”
97= “97- Refused”
98= “98- Blank”
1= “1- Excellent”
2= “2- Very good”
3= “3- Good”
4= “4- Fair/Poor”
1= “1-Male”
2= “2-Female”
1= “1- Fifth grade or less grade completed”
2= “2- Sixth grade completed”
3= “3- Seventh grade completed”
4= “4- Eight grade completed”
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NEWRACE2

RC-Race/Hispanicity
Recode (7 LEVELS)

ANALWT_C

FIN PRSN LEVEL
SMPLE WGHT
***Not from NSDUH; created by PI

Psychological Distress/
Serious Mental Illness
Variable Name/ID
K6SCMON
K6SCYR
K6SCMAX
SPDMON
SPDYR

5= “5- Ninth grade completed”
6= “6- Tenth grade completed”
7= “7- Eleventh or twelfth grade completed,
no diploma”
8= “8- High school diploma/GED”
9= “9- Some college credit, but no degree”
10= “10- Associates degree”
11= “11- College graduate or higher”
Categorical
1= “1- NonHisp White”
2= “2- NonHisp Black/Afr Am”
3= “3- NonHisp Native Am/AK Native”
4= “4-NonHisp Native HI/Other Pac Isl”
5= “5- NonHisp Asian”
6= “6- NonHisp more than one race”
7= “7- Hispanic”
Continuous

Field Label
RC-K6 TOTAL SCORE IN
PAST MONTH
RC-K6 Total score in worst
month of past year
RC-Worst K6 Total score in
past year
RC-Past Month Serious
Psych Stress Indicator
RC-Past year Serious
psychological distress
indicator

Field Attributes
Variable type
Range Limits
CONTINUOUS
Range (0-24)
Continuous
Range (0-24)
Continuous
Range (0-24)
Categorical
0= “0- No”
1= “1- Yes”
Categorical
0= “0- No”
1= “1- Yes”

K6 Page 420

Functional Impairment
Variable Name/ID

Field Label

WHODASC2

RC-WHODAS Total Score

Field Attributes
Variable type
Range Limits
Continuous
Range (0-24)
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WHODASC3
DIFFHEAR

RC-Alternative WHODAS
Total Score
Serious difficulty hearing

DIFFSEE

Serious difficulty seeing

DIFFTHINK

Serious difficulty
concentration, remember,
decision

DIFFWALK

Serious difficulty walking or
climbing stairs

DIFFDRESS

Serious difficulty dressing or
bathing

DIFFERAND

Difficulty doing errands alone

Continuous
Range (0-8)
Categorical
1= “1- Yes”
2= “2- No”
85 = “85 BAD DATA
logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
Categorical
1= “1- Yes”
2= “2- No”
85 = “85 BAD DATA
logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
Categorical
1= “1- Yes”
2= “2- No”
85 = “85 BAD DATA
logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
Categorical
1= “1- Yes”
2= “2- No”
85 = “85 BAD DATA
logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
Categorical
1= “1- Yes”
2= “2- No”
85 = “85 BAD DATA
logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
Categorical
1= “1- Yes”
2= “2- No”
85 = “85 BAD DATA
logically assigned”
94= “94- Don’t know”
97= “97- Refused”
98= “98- Blank”
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WHODAS 2 and WHODAS 3 explanation page 422

Alcohol Use/ Binge
Drinking
Variable Name/ID

Field Label

ALCYR

RC-Alcohol Past Year Use

ALCMON

ALCFLAG

BNGDRKMON

HVYDRKMON

CABINGFLG

IRALCBNG30D
ABUSEALC
ABODALC

RC-Alcohol Past Month
Use
RC- Alcohol Ever Used

RC- Binge Alcohol Use
Past 30 days
RC- Heavy Alcohol Use
past 30 days
Any report of 4+ or 5+
drinks from alcohol module

Binge Alcohol Frequency
Past Month- Imputation
Revised
RC-Alcohol Abuse Past
Year
RC- Alcohol dependence or
Abuse Past Year

Field Attributes
Variable type
Range Limits
Categorical
0= “0- Did not use in the past year”
1= “1- Used within the past year”
Categorical
0= “0- Did not use in the past month”
1= “1- Used within the past month”
Categorical
0= “0- Never used”
1= “1- Ever used”
Categorical
0= “0- Never/No binge alc use”
1= “1- Binge alcohol use”
Categorical
0= “0- Never/No heavy alc use”
1= “1- Heavy alcohol use”
Categorical
0= “0- No report of 4+/5_ drinks or not
applicable”
1= “1- Binge alcohol use on 1+ days”
11= “11- Report 4+/5+ drinks in
ALCUS30D”
85= “85- BAD DATA Logically
assigned”
91= “91- Never Used Alcohol”
93= “93- Did not use alcohol past
month”
0= “0- No/ Unknown”
1= “1- Yes”
0= “0 – No/Unknown”
1= “1- Yes”

114
CURRICULUM VITAE
Carolyn K. Tran, PhDc, DNP, APRN, GNP-BC, PMHNP-BC
6901 Bertner Ave, Houston, TX 77030
Phone # 713-500-2100/Fax # 713-500-2107
Carolyn.k.tran@uth.tmc.edu
EDUCATION
Degree

Institution (location)

Date

Doctor of Philosophy (PhDc)

The University of Texas Health Science Center August 2017 –
Houston; Cizik School of Nursing
May 2021
(Houston, TX)
(anticipated)

Doctor of Nursing Practice (DNP)

The University of Texas Health Science Center August 2012 –
Houston; Cizik School of Nursing
May 2015
(Houston, TX)

Post-Master’s Psychiatric Mental
Health Nurse Practitioner Program
(PMHNP-BC)

The University of Texas Health Science Center January 2011 –
Houston; Cizik School of Nursing
May 2012
(Houston, TX)

Master of Science in Nursing (MSN) The University of Texas Health Science Center August 2008 –
Gerontological Nurse Practitioner
Houston; Cizik School of Nursing
May 2010
Program (GNP-BC)
(Houston, TX)
Bachelor of Science in Nursing
(BSN) Accelerated Second Degree
Program

The University of Texas Health Science Center May 2006 –
Houston; Cizik School of Nursing
May 2007
(Houston, TX)

Bachelor of Science

The University of Texas at Austin
(Austin, TX)

August 2000 –
August 2005

The University of Texas at Austin
(Austin, TX)

August 2000 –
August 2005

Bachelor of Arts, Linguistics (BA)

LICENSURE & CERTIFICATION
State: Texas APRN, RN

Active

Certificate

Certifying Body

June 2007 Present
Inclusive Date

115
Gerontological Nurse Practitioner ANCC

August 2010 August 4, 2025

Psychiatric Mental Health Nurse
Practitioner

ANCC

Nov. 2012 –
Nov. 2022

Pain Management Nursing

ANCC

2017- 2022

PROFESSIONAL EXPERIENCE (past to current)
McGovern Medical School,
Nurse Practitioner
Division
of Geriatrics & Palliative Medicine;
The University of Texas Health
Science Center at Houston,
Houston, TX

August 2010 –
January 2011

Catholic Health Initiatives, Baylor
St. Luke’s Medical Center,
Houston, TX

Lead Advanced Practice Nurse; Nurse
Practitioner; APRN Pain Management
Consult Program

January 2011Sept. 2016

Houston Methodist Specialty
Physician Group, Houston
Methodist Hospital, Texas Medical
Center, Houston, TX

Lead Nurse Practitioner; Inpatient Pain
Management Consult Program

October 2016 –
January 2018

MedOptions Behavioral Health,
Texas Gulf Coast Division,
Houston, TX

Lead Nurse Practitioner; Geriatric
Psychiatry Consult Services

January 2018 –
Sept. 2018

The University of Texas Health
Science Center Houston,
Cizik School of Nursing,
Department of Graduate Studies,
Psychiatric Mental Health Nurse
Practitioner Program,
Houston, TX

Assistant Professor; Non-tenured
Part-time

January 2021 –
Present

Clinical Faculty Instructor.
Contract

January 2017 –
December 2020

Baylor College of Medicine,
Department of Psychiatry;
Department of Physical Medicine
and Rehabilitation.
Hospital privileges at CHI Baylor
St. Luke’s Medical Center, McNair
Campus, Kindred Hospital Texas
Medical Center, Houston, TX.

Nurse Practitioner, Instructor;
Psychosomatic Medicine; Psychiatry
Consult Liaison Service;
Inpatient Physical Medicine &
Rehabilitation Consults; Brain Injury
Program

October 2018 Present

116
HONORS & AWARDS (past to current)
Award

Awarding Organization

Date

UT Presidential
Achievement Scholarship

University of Texas at Austin

2000-2004

Dean’s List

University of Texas at Austin

2001, 20042005

Ampla Cum Laude

University of Texas at Austin

2004 - 2005

Helen Jimenez Dichoso
Scholarship

UTHealth Houston

2006 - 2007

PARTNERS Scholarship

UTHealth Houston

2006 - 2007

William Hearst Foundation
Scholarship

UTHealth Houston

2008 - 2010

Good Samaritan Scholarship

UTHealth Houston

2009 - 2010

PARTNERS Scholar, DNP
Program

UTHealth Houston

2012 - 2015

Texas Nurses Association
Top 25 Outstanding Nurses,
District 9

Texas Nurses Association, District 9

2015

PARTNERS Scholar,
PhD Program

UTHealth, Cizik School of Nursing

2017- 2019

PhD Student of the Year

Sigma Theta Tau International, Zeta Pi Chapter 2019

PUBLICATIONS
Peer Reviewed Abstracts (past to current)
Tran, C., Cron, S., Seijo, A., Honaker, V., & Yammine, L. (2019). Subjective impressions
matter: The relationship between traumatic and stressful life events and PTSD symptoms in
younger adults. Abstracts of the 77th Annual Scientific Meeting, March 6-9, 2019, Vancouver,
BC, Canada. Psychosomatic Medicine, 81(4), A1-A213.
PRESENTATIONS
International
Tran, C., Cron, S., Seijo, A., Honaker, V., & Yammine, L. (2019). Subjective impressions
matter: The relationship between traumatic and stressful life events and PTSD symptoms in
younger adults. Poster presented at 77th Annual Scientific Meeting “Body to Mind.” Presented at
the American Psychosomatic Society, Vancouver, British Columbia, Canada. Presenter.

117
Local
Tran, C. (2010). Human papillomavirus (HPV). Poster presented at The University of Texas
Health Science Center at Houston, School of Nursing, Houston, TX.
Tran. C. (2011). Nursing barriers to effective palliative care. Poster presented at The University
of Texas Health Science Center at Houston, School of Nursing, Houston, TX.
Tran, C. (2015). Evaluation of pain assessment & management in a tertiary hospital setting: Are
we doing enough? Promoting patient advocacy. Presented at UT Health School of Nursing, DNP
Symposium & Research Day, UT Health Houston, School of Nursing, Houston, TX.
Tran, C. (2015). Evaluation of pain assessment & management in a tertiary hospital setting: Are
we doing enough? Promoting patient advocacy. Presented at World-Class Nursing with a
Personal Touch: Research Perspective 2015 Conference, CHI Baylor St. Luke’s Medical Center,
Houston, TX
DeMello, A., Behr, J., & Tran, C. (2018). Predictors of suicide and weapon carrying among
high school students. Poster presented at 7th Annual Research/Evidence-Based Practice Day;
“The Continuum from Research to Evidence-Based Practice.” Presented at UT Health Science
Center, Cizik School of Nursing, Houston, TX.
Tran, C., Cron, S., Seijo, A., Honaker, V., & Yammine, L. (2019). The relationship between
traumatic life events, PTSD symptoms, and health risk factors in adults. Presented at the 8th
Annual Research/Evidence-Based Practice Day, “Transforming Healthcare through Evidencebased Practice & Research: Nursing Leading the Way.” Presented at UT Health Science Center,
The Cooley Center, Houston, TX, USA.
PROFESSIONAL SERVICE
Consultations (past to current)
Organization
ANCC

Location
Houston, TX

Role
Clinical Content
Expert Peer Review
Pain management

Professional Memberships
American Society for Pain Management Nursing
American Psychiatric Nurses
American Nurses Association
Gulf Coast Gerontological Advanced Practice Nurses Association
American Association of Nurse Practitioners
Sigma Theta Tau, Zeta Pi Chapter
Texas Nurses Association, District 9

Inclusive dates
Sept 2016November 2016

118
Institutional Service (past to current)
CHI Baylor St. Luke’s Medical Center
Geriatric Best Practice Committee

APRN

Jan. 2011- Dec. 2012

Advanced Practice Nurse Council

APRN

Jan. 2011- Jan. 2013

Pain Management Committee

APRN

Jan. 2011- Dec. 2016

Integrative Medicine Council

APRN

Jan. 2012- Jan. 2014

Consultant

Nov. 2020 – Present

PhD student

July 2020 – Present

Reviewed order set

Nov. 2016-Dec. 2017

Pain and Opioids Stewardship Committee
UT Health / Harris County Psychiatric Hospital
Child Sex Trafficking Retrospective Study
Houston Methodist Hospital
System Pain Management Committee
OPTIONAL APPENDICES
Courses Taught (past to current)

UTHealth Cizik School of Nursing, Psychiatric/Mental Health Nurse Practitioner I (N6628W), 3
Credits, Co-Lead Faculty, Jan. 2021- May 2021, Didactic
UTHealth Cizik School of Nursing, PMHNP on-site clinical evaluations (N6628B), Co-Lead
Faculty, Jan. 2021-May 2021, Clinical

